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THESIS ABSTRACT 
 
Despite ongoing financial globalisation and integration, equity home bias seemingly 
symptomatic of investment inefficiency, continues to persist as a puzzle within the 
global equity investments framework. Extant research on the subject of home bias 
explores the phenomenon from many different angles like - barriers to international 
investments, hedging benefits offered by cross-border investments, information 
asymmetry and the behavioural aspect of “non-rational” investor behaviour – amongst 
others. A concern that underlies these various angles of research finds explication in 
Baele et al. (2007). How are the benchmark domestic and foreign equity investment 
weights required for the estimation of equity home bias best characterised for a 
reliable and meaningful explanation of the home bias puzzle?  
 
My thesis attempts to examine the issue of benchmark optimal weights 
characterisation by applying two new methodologies in equity home bias estimation, 
namely the Bayes-Stein shrinkage approach and the Black-Litterman model. The 
shrinkage approach reduces estimation uncertainty of the traditional mean-variance 
optimisation framework resulting in more acceptable equity home bias estimates. The 
Black-Litterman approach attempts two additional improvements - first, it provides an 
intuitive prior, the CAPM equilibrium market portfolio, as a starting point for 
estimation of asset returns, which provides an intuitive connection back to the market. 
Second, the Black-Litterman model provides a clear way to specify investors’ views 
and to blend the investors’ views with prior information. 
 
 
 
xv 
 
Research studies examining the determinants of home bias do not attempt to address a 
crucial contradiction underlying the “home bias puzzle”, i.e. equity home bias 
persisting within a framework of ongoing global integration, by examining for a 
specific relationship between financial integration and equity home bias. Moreover 
there appears to be an absence of modelling studies that account for country specific 
heterogeneity and potential endogeneity in determinants. My thesis attempts to fill 
this gap in the literature by investigating, amongst other determinants, the specific 
relationship between financial integration and equity home bias. Within a panel 
framework for determinant analysis, the Difference GMM approach controlling for 
potential endogeneity and country specific fixed effects, and the System GMM 
approach controlling for unobserved heterogeneity and endogeneity in determinants, 
are applied. The results suggest a non-linear relationship between equity home bias 
and financial integration. Country economic exposure, country idiosyncratic risk, the 
global financial crisis and institutional quality are found to be the other important 
determinants of equity home bias over the last decade. 
 
The chapter schema for my thesis is as follows: 
Chapter 1: Introduction 
Chapter 2: Literature Survey 
Chapter 3: Equity Home Bias and the International Capital Asset Pricing Model 
Chapter 4: Equity Home Bias, Mean Variance Optimisation and Shrinkage 
Chapter 5: Equity Home Bias and the Black Litterman Model 
Chapter 6: Determinants of Equity Home Bias 
Chapter 7: Conclusion 
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CHAPTER 1 
 INTRODUCTION 
1.1 Background 
“Believe me, no. I thank my fortune for it …. 
My ventures are not in one bottom trusted, 
Nor to one place, nor is my whole estate 
Upon the fortune of this present year. 
Therefore my merchandise makes me not sad.
 1” 
Despite well-theorised and documented gains from international 
diversification, investors in international financial markets display a strong 
preference for domestic equities. US equity traders allocate nearly 94% of 
their funds to domestic equities, even though the US equity market comprises 
less than 48% of the global equity market (French and Poterba, 1991). 
Australian superannuation fund assets in December 2008 consisted of 82% in 
local assets, with an estimated 73% of the equity component comprised of 
local securities (Warren, 2010). Paradoxically, Australian equities constituted 
only 2.6% of the FTSE World Equity Index at the same time. A recent (2012) 
survey conducted by Schroder Investment Management Germany reveals that 
amongst the 112 respondents (consisting of insurers, banks, family offices and 
pension funds) 90% want to purchase German assets (Schroeder 2012). This 
skewing in equity portfolio holdings, seemingly contravening the postulated 
                                                          
1
 Attributed to Sir William Shakespeare, The Merchant of Venice, Act I Scene I. Interested 
readers can check Palladis Tamia, Francis Meres (September 1598). 
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benefits of financial globalisation and integration, is referred to as (equity) 
“home bias”.   
While  examining the home bias puzzle, Baele et al (2007) observe that any 
reliable and meaningful explanation of home bias requires a correct 
characterisation of benchmark domestic and foreign equity investment weights 
against which actual equity investment holdings can be compared. The 
existing approaches to estimating benchmark optimal weights can be classified 
into three analytical streams. The first is the International Capital Asset 
Pricing Model (ICAPM) driven approach that assumes an accurate description 
of asset returns through this model and therefore specifies benchmark weights 
as the proportion of each asset’s (country’s) share of the world equity market 
portfolio. The second is the data based mean-variance (MV) optimisation 
driven approach which uses sample estimates of the mean and covariance 
matrix of asset returns as inputs for estimating benchmark weights. The third 
is the mixed modelling approach which interfaces Bayesian inference with 
asset allocation models for benchmark weights estimation. 
The ICAPM is often questioned on the basis of the restrictive assumptions like 
information symmetry and the absence of transaction costs that underlie 
capital asset pricing models. The data based approach of the MV optimisation 
framework is hindered by its reliance on the quality of the necessary inputs 
which are the sample moments of the returns data. Since the true values of 
these input parameters are seldom known, the investor has to rely on estimates 
which are notoriously unreliable (Pungulescu, 2010). The mixed modelling 
Bayesian approach addresses the limitations of the ICAPM and mean-variance 
approaches through the portfolio allocation frameworks developed by Pastor 
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(2000) and Garlappi et al (2007). Pastor (2000) introduces varying degrees of 
mistrust in the ICAPM for investigating the extent of corresponding variance 
in optimal portfolio weights. As the degree of mistrust in the ICAPM 
increases, the resulting estimates of optimal weights move closer to the data 
based approach and away from that of the ICAPM. The optimal weights 
estimated through Pastor’s approach are more stable over time compared to 
the purely data based approach of the mean-variance framework, although 
extreme and volatile weights are still obtained. Garlappi et al (2007) adopt a 
multi-prior approach to address the optimal weights volatility problem. They 
utilise estimation risk by restricting expected asset returns in the standard 
mean-variance framework to lie within a specified confidence interval around 
its estimated value.  
Research literature has till date, focussed on the different factors and 
determinants of home bias. Tesar and Werner (1995), investigate the barriers 
to international investments, such as capital controls, relative trading costs and 
differential tax treatments. They observe that since investors can hold 
international investments and tend to turn over their holdings more than in 
local markets, the relevance of access constraints and investment costs is 
weakened. Karolyi and Stulz (2003), acknowledge the historic role of such 
barriers but find them insufficient to explain the observed home bias in 
modern open capital markets. Warren (2010) reiterates that certain barriers 
may still make a contribution to home bias.  
Hedging benefits offered by local assets have also been investigated as a 
contributing factor in home bias. Uppal (1992) and Cooper and Kaplanis 
(1994) examine relative inflation; Baxter and Jermann (1997) study non-
 
 
4 
  
tradeable assets and wage income; non-tradeable goods (Obstfeld and Rogoff, 
2001) and liabilities (Craft, 2006) study additional aspects of home risks. 
These studies find insufficient evidence of hedging benefits in home bias, and 
overall no clear or dominant hedging motive has been identified.  
Research has also been directed at questioning whether the benefits of 
international diversification are sufficiently evident to justify a deviation from 
the legacy position of domestically skewed investments. Gorman and 
Jorgensen (2002), Herold and Maurer (2003) and Li (2004) utilise a Bayesian 
framework for establishing whether international diversification offers 
insignificant benefits for foreign equity investment. Whilst this contention may 
suffice for the larger economies and markets like the US, as documented by 
Bekaert and Urias (1996) it is tenuous for smaller countries that offer a 
narrower domestic universe of investable assets. 
The role of information asymmetry has been examined through the focus on 
relative uncertainty over payoffs from international assets. Gehrig (1993) 
seeks an information based explanation for home bias in international equity 
investments and emphasise the greater perceived risk borne by international 
assets through lower investor confidence in forming expectations. Ahearne et 
al. (2001), Kang and Stulz (1997), Kho et al. (2009) find that the influence of 
information symmetry is supported by the observed relation between 
international equity investments and the quality and availability of related 
information. It is however doubted whether the magnitude of information 
asymmetry required for explaining home bias is plausible and also whether 
domestic information superiority relative to foreigners should result in 
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persistent home bias. It can also be argued along the lines of Jeske (2001) that 
better informed domestic investors may underweight domestic assets. 
Finally the behavioural angle to explaining home bias, focussed on “non-
rational” investor behaviour, is emerging as an active research question for 
explaining EHB. The behavioural approach attempts explanations through 
familiarity biases (Chan et al., 2005; Li, 2004), over-optimism (Coval and 
Moskowitz, 1999; Strong and Xu, 2003), perceived competence (Graham et 
al., 2006), cultural explanations (Morse and Shive, 2008; Beugelsdijk and 
Frijns, 2008), regret (Solnik, 2008) and peer comparisons and habit persistence 
(Lauterbach and Reisman, 2004; Shore and White, 2006). 
Some key considerations that arise when discussing equity home bias and its 
determinants lie in the home bias estimation and determinant modelling 
contexts. What is a suitable approach for measuring home bias at the global 
level? What are the determinants of equity home bias and how are they best 
modelled for an integrated view on it?  In my thesis I analyse annual equity 
investment home bias for a group of 39 countries, comprising 24 mature and 
14 transitional economies in the period 2000 – 2009. Three portfolio 
investment allocation paradigms, namely the Capital Asset Pricing Model, 
Mean-Variance optimisation, and Bayesian Mixed Modelling, are applied for 
estimating country optimal investment weights. These weights are co-utilised 
with actual country level equity investment weights obtained from high quality 
IMF data, to calculate annual country equity home bias.  
For contemporary evidence on the factors determining country level equity 
home bias I employ an array of determinants that find mention in recent 
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financial-economics literature on equity home bias. Further I seek to address 
the crucial contradiction underlying the “home bias puzzle”, i.e. equity home 
bias persisting within a framework of ongoing global integration, by 
examining for a specific relationship between financial integration and equity 
home bias. These determinants are extensively modelled within the panel 
estimation framework utilising the GMM approach to address potential 
endogeneity, country specific fixed effects and unobserved heterogeneity in 
determinants. To address the apparent absence of modelling studies that 
account for country specific heterogeneity and potential endogeneity in 
determinants. One of the objectives of my research is to fill this gap in the 
literature by investigating, amongst other determinants the Difference GMM 
approach controlling for potential endogeneity and country specific fixed 
effects, and the System GMM approach controlling for unobserved 
heterogeneity and endogeneity in determinants, are applied.  
 
1.2 Organisation of thesis 
The rest of my thesis is structured as follows.  
I begin in Chapter 2 with a survey of methodological approaches adopted to 
date for equity home bias estimation. This chapter provides an overview of 
equity home bias and also provides a detailed listing of the concepts and 
solution approaches that have been adopted to quantify and explain this 
phenomenon. 
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In Chapter 3, I discuss the analytical framework for implementing the 
International Capital Asset Pricing Model (ICAPM) and the diffuse priors 
based ICAPM for optimal equity investment weights estimation, present the 
analytical (empirical) results for the estimates of equity home bias obtained 
through this methodology followed by the chapter conclusion. This chapter 
also provides a description of data used for 39 countries over the period 2000-
2009, and discusses the concept of equity home bias and optimal country 
investment weights. 
In Chapter 4, the Mean-Variance (MV) optimisation methodology, and the 
Bayes-Stein shrinkage based modification to this methodology for calculating 
optimal country investment weights and equity home bias, are described. The 
chapter then presents the analytical estimates of equity home bias obtained 
through the application of the MV optimisation paradigm followed by the 
chapter conclusion.  Chapter 5 introduces the Black-Litterman model based 
approach to optimal country investment weights and equity home bias 
estimation. The model parameters are discussed in detail and data specific to 
the implementation of this model is also discussed. The analytical results for 
equity home bias are next presented followed by the chapter conclusion. In 
chapter 6 the generalised method of moments (GMM) based approaches to 
panel data analysis is discussed. The determinants (variables) of equity home 
bias are discussed in detail. The GMM model utilised in the empirical analysis 
of the determinants of equity home bias is presented with empirical results and 
the chapter conclusion. My thesis is concluded in Chapter 7. 
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CHAPTER 2 
LITERATURE SURVEY – A METHODOLOGICAL REVIEW 
 
 
2.1 Introduction 
 
As per the postulations of financial theory, investors should derive the benefits of 
globalisation by holding nationally and internationally diversified equity portfolio 
assets. However investors still overweight domestic assets in their equity portfolios. 
This preference towards holding domestic assets over foreign ones referred to as 
“equity home bias” constitutes one of the major puzzles in financial economics.  
 
Over the past two decades many national financial markets have experienced 
deregulation through the lifting of a large number of investment restrictions. The 
liberalisation of international capital flows has also boosted foreign asset trading. 
Several studies in international portfolio choice indicate that global diversification 
offers higher benefits through the inclusion of emerging markets than diversification 
at the national level.
2
 As highlighted in Sendi et al (2010), Arouri (2005) proves that 
capital market integration does not reduce benefits of portfolio diversification by 
deriving an ex-ante measure of international portfolio diversification gains. He finds 
that gains from international portfolio diversification are significantly positive for all 
markets especially for the emerging ones. The persistence of equity home bias at the 
global level therefore motivates numerous attempts at its quantification and 
explanation. 
 
                                                          
2
 Amongst others Solnik (1974), De Santis and Gerard (1997) and Errunza (1977) make this 
observation. 
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First documented by French and Poterba (1991) and Tesar and Werner (1995), the 
equity home bias phenomenon has been subsequently researched extensively. In this 
chapter I review the recent and different approaches adopted in quantifying equity 
home bias and also attempt presenting the explanatory reasons behind these 
approaches. 
 
2.2 Overview of equity home bias.  
This section attempts to present an overview of the approach adopted in my thesis for 
estimating equity home bias. A typical sample of annual home bias measurements for 
the period 2000 to 2009, as obtained by the application of the global minimum 
variance portfolio (gmvp) investment paradigm for a group of 39 countries, is later 
presented in table 1
3
. Substantial segmentation is found in the distribution of equity 
home bias at the global level. In this instance equity home bias (EHB) is defined and 
measured following Baele et al (2007). Home bias is quantified as the relative 
difference between actual and optimal foreign equity portfolio weights, denoted by 
𝐴𝐶𝑇𝑖 and 𝑂𝑃𝑇𝑖 respectively. Therefore, 
 
𝐸𝐻𝐵𝑖 = 1 −  
𝐴𝐶𝑇𝑖
𝑂𝑃𝑇𝑖
                                                                                                         … … … … . . (2.1)
  
 
Optimal weights are calculated using the gmvp allocation paradigm that utilises MSCI 
country returns data as inputs. The actual portfolio holding weights are calculated 
using data from the IMF International Investment Position (IIP) dataset. The share of 
foreign equity in the total equity portfolio of a country i is computed as the ratio of its 
                                                          
3
 A description of the GMVP is provided in chapter 4, page 58. 
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foreign equity holdings (𝐹𝐴𝑖) and total (foreign and domestic) equity holdings. The 
domestic equity holdings are calculated as the difference between the market 
capitalisation of the country (𝑀𝐶𝑖) and the total domestic equity stocks held by 
foreign investors (𝐹𝐿𝑖)
4
. Therefore: 
 
ACTi =
FAi
FAi + MCi − FLi  
                                                                                         … … … … … . (2.2) 
 
However, there may be cases when the actual weights exceed optimal weights. In 
such instances a country is not home-biased, but overinvests abroad. The adjusted 
formula to account for cases of overinvestment abroad is as: 
 
𝐸𝐻𝐵𝑖 =
min (|𝑂𝑃𝑇𝑖|, 𝐴𝐶𝑇𝑖)
𝑠𝑖𝑔𝑛(𝑂𝑃𝑇𝑖)max (|𝑂𝑃𝑇𝑖|, 𝐴𝐶𝑇𝑖)
 −  1                                                          … … . … … (2.3) 
 
 
The following table 2.1 lists the gmvp based home bias estimates. 
 
(Continued)  
                                                          
4
 This method for estimating equity home bias is discussed in greater detail in chapter 3. 
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Table 2.1: GMVP based home bias estimates 2000 – 2009. 
 
  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina 0.9983 0.9972 0.9954 0.9944 0.9957 0.9965 0.9958 0.9983 0.9986 0.9982 
Australia 0.8240 0.7926 0.8161 0.8536 0.8070 0.7650 0.6932 0.7543 0.8419 0.7649 
Austria -0.1338 0.0548 0.0709 -0.0031 0.2091 0.4561 0.4394 0.4387 0.6194 0.4384 
Belgium -0.0719 -0.0807 -0.0825 0.1384 -0.1704 0.2492 0.1729 0.1780 0.2861 0.1185 
Brazil N/A 0.9623 0.9611 0.9819 0.9873 0.9918 0.9893 0.9879 0.9945 0.9864 
Canada 0.8406 0.8051 0.7595 0.7977 0.7509 0.8904 0.8635 0.8972 0.8334 0.8182 
Chile 0.8529 0.8379 0.8145 0.7373 0.7075 0.7675 0.7401 0.7320 0.8187 0.6572 
Czech 0.7587 0.7371 0.7087 0.8463 0.7050 0.8438 0.7882 0.7980 0.8702 0.7838 
Denmark 0.5679 0.5183 0.5759 0.4728 0.5961 0.5840 0.3999 0.4922 0.6777 0.4189 
Finland 0.7552 -0.1773 0.6135 0.4881 0.4527 0.6185 0.4924 0.5304 0.5151 0.5191 
France 0.7307 0.7749 0.6078 0.7476 -0.3456 0.2804 0.5767 0.6762 0.8261 0.4714 
Germany 0.6245 0.6291 0.5118 0.5914 0.5435 0.7035 0.6509 0.3766 -0.1843 0.4259 
Greece 0.9832 0.9486 0.9400 0.8987 0.8935 0.9042 0.8814 0.8530 0.8622 0.7898 
Hong Kong N/A -0.7830 -0.6987 -0.7226 -0.6008 -0.4808 -0.5972 -0.7862 -0.5360 
-
0.5918 
Hungary 0.9774 0.9478 0.9606 0.9549 0.9196 0.9327 0.7851 0.8198 0.8124 0.5857 
India 0.9972 0.9938 0.9935 0.9988 0.9987 0.9983 0.9986 0.9994 0.9991 0.9985 
Indonesia N/A 0.9990 0.9985 0.9987 0.9986 0.9979 0.9939 0.9982 0.9957 0.9927 
Israel 0.8650 0.8727 0.8641 0.8424 0.8536 0.8116 0.8230 0.8024 0.8400 0.6634 
Italy 0.5015 0.2400 0.6535 0.4040 0.2295 0.5131 -0.0164 -0.0909 0.6927 0.6100 
Japan 0.9066 0.8780 0.8716 0.8653 0.8227 0.8050 0.7782 0.7003 0.7675 0.7395 
Korea N/A 0.9761 0.9853 0.9676 0.9398 0.9522 0.9149 0.8360 0.9042 0.8405 
Malaysia N/A 0.9833 0.9844 0.9860 0.9889 0.9831 0.9070 0.9305 0.9209 0.8727 
Netherlands 0.7639 0.5658 0.7079 0.5212 0.6260 0.6294 0.2862 0.5766 0.6178 0.6022 
N Zealand 0.5280 0.3759 0.1713 0.3907 0.2941 -0.1204 -0.0091 0.3651 0.2324 
-
0.0480 
Norway 0.4578 0.5356 0.5400 0.4216 0.5161 0.5237 -0.4576 0.2892 0.4322 0.2642 
Pakistan N/A N/A N/A 0.9872 0.9893 0.9854 0.9909 0.9919 0.9956 0.9951 
Peru 0.3916 0.5992 0.6533 0.5140 0.6573 0.7085 0.8344 0.8011 0.8126 0.7727 
Philippines N/A 0.9337 0.9716 0.9817 0.9871 0.9929 0.9964 0.9958 0.9911 0.9892 
Poland 0.9975 0.9913 0.9905 0.9906 0.9744 0.9672 -0.9383 0.9129 0.9710 0.9035 
Portugal 0.4097 0.1938 0.3450 -0.2698 -0.4607 0.4054 0.5892 0.4716 0.6924 0.2288 
Russia 0.9968 N/A 0.9963 0.9942 0.9967 0.9967 0.9987 0.9943 0.9948 0.9941 
Singapore N/A 0.6599 0.5637 0.5644 0.4456 0.3713 0.4853 0.5747 0.5283 0.5726 
Spain 0.1882 -0.4741 -0.5832 -0.8885 -0.9283 -0.4719 -0.6536 -0.2196 0.3251 0.2728 
Sweden 0.6338 0.4939 0.5176 0.5700 0.5140 0.2923 0.4711 0.5069 0.6060 0.4823 
Swiss 0.5332 0.3140 0.4608 0.2376 0.3293 0.2036 0.5753 0.7367 0.5690 0.4240 
Thailand 0.9971 0.9935 0.9958 0.9871 0.9868 0.9845 0.9769 0.9675 0.9764 0.9667 
Turkey 0.9999 0.9965 0.9977 0.9980 0.9975 0.9986 0.9978 0.9995 0.9995 0.9983 
Uk 0.3907 0.6224 0.5712 0.4523 0.6313 0.5263 0.6207 0.7394 0.6210 0.5231 
Usa 0.8823 0.8184 0.7655 0.5939 0.7649 -0.0138 -1.0342 -0.1514 0.7377 0.4397 
Note: This table presents equity home bias estimates for a group of 39 countries including developed 
and emerging economies. The GMVP portfolio allocation approach has been applied for obtaining 
these estimates. Hong Kong has been excluded from the subsequent analytical (determinant analysis) 
portions of this thesis as it is a financial centre. 
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Some of the other portfolio investment paradigms that have been utilised till date are 
the International Capital Asset Pricing Model (ICAPM), diffuse priors based ICAPM, 
the Maximum Sharpe Ratio Model (MSR), the multi-prior based approach.  
 
 
2.3 Some Recent Methodological Approaches  
 
 
This section presents the methodological approaches pursued in some recent papers 
on home bias. 
 
Chan et al (2005) examine how mutual funds from 26 developed and developing 
countries allocate their investment between domestic and foreign equity markets and 
what factors determine their asset allocations worldwide. Domestic (home) bias 
reflects the extent to which mutual fund investors overweight home markets in their 
mutual fund holdings, while foreign bias reflects the extent to which investors 
underweight or overweight foreign markets. 
 
In their approach, home bias (𝐷𝐵𝐼𝐴𝑆𝑗) for country j reflects the deviation of the share 
of country j in its mutual fund holdings (𝑤𝑗𝑗) from the world market capitalization 
weight of country j (𝑤𝑗
∗), and is measured by log(𝑤𝑗𝑗/𝑤𝑗
∗), while the foreign bias 
reflects that of country j in mutual fund holdings for each host country i (i ≠ j) (𝑤𝑖𝑗) 
from the world market capitalization weight of country j (𝑤𝑗
∗), which is given by 
log(𝑤𝑖𝑗/𝑤𝑗
∗). They calculate the average foreign bias (𝐹𝐵𝐼𝐴𝑆𝑗) of foreign investors in 
a host country j by averaging 𝐹𝐵𝐼𝐴𝑆𝑗 across all remaining countries. 
 
This paper provides robust evidence of the home bias for developed and developing 
markets. It finds that the exhibited degrees of domestic bias (domestic residents 
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overweighting the country) and foreign bias (foreign investors under or overweighting 
the country) differs between countries. This evidence served as motivation for the 
investigation of some common factors that can explain the cross-sectional variation in 
domestic and foreign bias. The results showed that six categories of predetermined 
variables have varying significant effects on the two types of biases. While the stock 
market development and familiarity variables play an important role in the domestic 
bias, these two variables also displayed significant, but asymmetric, effects on the 
foreign bias. For a host country more remote from the rest of the world and with a 
different language, domestic investors invest more in the market, while foreign 
investors invest less. Economic development, capital control, and investor protection 
have a less-ubiquitous impact on the foreign and domestic biases.   
 
In their 2007 paper, Fidora et al. follow the approach of Chan et al (2005) and derive 
a measure of home bias by comparing actual geographical portfolio allocations to 
those predicted by the ICAPM, i.e. the share of a country’s market capitalisation in 
the world market. They contextualise the home bias measure as the degree to which 
investors of a given county overweight domestic assets and underweight international 
assets compared to the benchmark portfolio that would weight home and foreign 
assets according to their respective shares in the global financial market. 
 
Denoting 𝑤𝑖
∗ as the market weight of the rest of the world as seen from the viewpoint 
of a given country i, and 𝑤𝑖 as the share of international assets in the country’s 
portfolio, home bias expressed as the percentage difference between these two 
weights is: 
 
𝐸𝐻𝐵𝑖 =
𝑤𝑖
∗ −𝑤𝑖  
𝑤𝑖
∗ = 1 −  
𝑤𝑖
𝑤𝑖
∗                                                                     … … … … … … … … … (2.4)  
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Furthermore they extend this derivation to measure bilateral home bias between two 
countries to ascertain the extent to which the actual allocation of financial assets of 
country i vis-à-vis any given country j differs from the benchmark weight this country 
should receive. The bilateral home bias measure is expressed as: 
 
𝐸𝐻𝐵𝑖𝑗  =
𝑤𝑗
∗  − 𝑤𝑖𝑗   
𝑤𝑗
∗ =  1 −  
𝑤𝑖𝑗  
𝑤𝑗
∗                                                                          … … … … … (2.5) 
 
The bilateral measure captures the extent to which investors of country i underweight 
or overweight country j, by providing the percentage deviation of the actual portfolio 
from the market portfolio. For a fully diversified international market portfolio 𝑤𝑖𝑗 
equals 𝑤𝑖
∗ and home bias is zero; on the other hand, if investors of country I do not 
hold any securities of country j, they are 100% home biased against that country. This 
measure also allows a country to be overinvested in other countries in which case 
home bias is negative. 
 
Finally the measure is refined to account for cases of potentially large negative home 
bias which though uncommon can occur in a few cases. For this purpose the home 
bias measures are redefined as: 
 
𝐸𝐻𝐵𝑖𝑗 =
𝑤𝑗
∗  − 𝑤𝑖𝑗  
𝑤𝑗
∗  ∀ 𝑤𝑗
∗  ≥  𝑤𝑖𝑗                                                            … … … … … … … … … (2.6)  
 
where 𝑤𝑗
∗ as the world market share of country j and 𝑤𝑖𝑗 as the share of country i's 
portfolio held in country j securities, and,  
 
𝐸𝐻𝐵𝑖𝑗 =
𝑤𝑗
∗  − 𝑤𝑖𝑗  
𝑤𝑖𝑗
 ∀𝑤𝑗
∗ ≤  𝑤𝑖𝑗                                                              … … … … … … … … … (2.7) 
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The key insight presented by Fidora et al (2007) is that home bias in those assets with 
relatively high local currency return volatility responds less to real exchange rate 
volatility than home bias in assets with relatively low local currency return volatility. 
 
 
Sorensen et al (2007) measure home bias as a deviation from the benchmark 
International Capital Asset Pricing Model (ICAPM) allocation, which under standard 
assumptions predicts that countries should hold identical international portfolios of 
risky assets. 
 
Based on the ICAPM, they define their measure of equity home bias (EHB) as: 
 
𝐸𝐻𝐵𝑖𝑡  = 1 –  
𝑆ℎ𝑎𝑟𝑒 𝑜𝑓 𝑐𝑜𝑢𝑛𝑡𝑦 𝑖′𝑠ℎ𝑜𝑙𝑑𝑖𝑛𝑔𝑠 𝑜𝑓 𝑓𝑜𝑟𝑒𝑖𝑔𝑛 𝑒𝑞𝑢𝑖𝑡𝑦 𝑖𝑛 𝑐𝑜𝑢𝑛𝑡𝑟𝑦 𝑖′𝑠 𝑡𝑜𝑡𝑎𝑙 𝑒𝑞𝑢𝑖𝑡𝑦 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜
𝑆ℎ𝑎𝑟𝑒 𝑜𝑓 𝑓𝑜𝑟𝑒𝑖𝑔𝑛 𝑒𝑞𝑢𝑖𝑡𝑦 𝑖𝑛 𝑡ℎ𝑒 𝑤𝑜𝑟𝑙𝑑 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜
 ( 2.8) 
 
 
𝐸𝐻𝐵𝑖𝑡 takes the value 0 if the share of a country i's equity that is invested 
domestically equals the share of a country i's equity market in the total world equity 
market. Therefore a country’s EHB will be 0 if it shows no preference for equity 
issued domestically. Equity home bias is normalised to be 1 if a country is 100% 
invested domestically.  
 
Coeurdacier et al (2012) follow a similar approach to describing equity home bias. 
Considering the most basic ICAPM model of a world with frictionless markets and 
homogenous investors, they postulate that a representative investor of a given country 
should hold the world market portfolio. Therefore this investor’s share of financial 
wealth invested in local equities should be equal to the share of local equities in the 
world market portfolio.  
 
Sørensen et al (2007) find a high level of foreign portfolio assets is positively and 
robustly related to income risk sharing. They find that equity and FDI assets are more 
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important than debt although the effect of each group of assets could not be clearly 
separated. 
 
 
Also following Chan et al (2005), Holinski et al (2007) split country equity portfolio 
wealth into domestic and foreign components. They then compare the relative sizes to 
the size implied by the ICAPM, i.e. the relative sizes of the domestic equity market 
vis-à-vis the rest of the world. They develop a novel relative home bias measure to 
explain the geographical distribution of the international component of a country’s 
portfolio equity wealth. The ICAPM predictions provide guidance in the measure
5
. 
 
They first define the overall measure of portfolio equity wealth (PEW) as: 
 
𝑃𝐸𝑊𝑖𝑡 =
𝑀𝐴𝐶𝑃𝑖,𝑡 +  𝐹𝐴𝑖,𝑡 − 𝐹𝐿𝑖,𝑡
𝐺𝐷𝑃𝑖,𝑡
                                                                       … … … … … . (2.9)    
 
where, 𝑀𝐴𝐶𝑃𝑖,𝑡 is the equity market capitalisation of country i, 𝐹𝐴𝑖,𝑡 is the foreign 
assets holding of country i, and, 𝐹𝐿𝑖,𝑡 is the foreign liabilities holding of country i. 
 
Two characteristics of this measure which stand out are: 
i. The wealth measures, and therefore the potential for risk insurance, vary 
hugely across countries; 
ii. The wealth measures are uniformly increasing across time. 
 
The absolute measure of equity home bias (EHB) is then defined as
6
: 
𝑎𝑏𝑠. 𝐸𝐻𝐵𝑖𝑡 = 1 −  
𝐹𝐴𝑖,𝑡
𝑃𝐸𝑊𝑖,𝑡𝐺𝐷𝑃𝑖,𝑡
1 − 
𝑀𝐶𝐴𝑃𝑖,𝑡
𝑀𝐶𝐴𝑃𝑤,𝑡
                                                                  … … … … … … (2.10) 
 
where 𝑀𝐶𝐴𝑃𝑤,𝑡 is the world equity market capitalisation. 
                                                          
5
 Geography of portfolio holdings (Portes and Rey (2005), De Santis (2006), Lane and Milesi-Ferretti 
(2008)), researches the distance puzzle (general tendency of countries to refrain from investing in 
remote destinations).  
 
6
 The absolute measure was first proposed by French and Poterba (1991) and subsequently developed 
by Sorensen et al (2007) and Bracke and Schimtz (2007). 
 
 
17 
  
The absolute EHB measure, defined in this manner, takes values between zero and 
one. The value of zero implies the absence of equity home bias; the share of domestic 
equity in the investment portfolio is consistent with the relative size of the domestic to 
the world equity market. In contrast, a value of one implies that a country is 
exclusively invested at home. While reporting the absolute home bias values for the 
years 1999 and 2005, they observe as: 
1. Since the mid-1980s, financial globalisation has changed the structure of 
portfolio equity wealth positions. All equity home bias values, with the 
exception of Belgium and Mexico were declining, and many small economies 
like Austria, Norway and the Netherlands led the ranks of the most financially 
integrated economies. 
2. That the average coefficient of 0.56 for 2005 showed that investor preferences 
were still tilted towards domestic portfolio equity and market integration 
remained far from perfect. 
 
They next define relative measure of equity home bias to assess the geography of the 
international component of a country’s portfolio equity wealth by comparing it to an 
empirical proxy of the world portfolio. It is studied in a framework of 23 OECD 
source countries with foreign portfolio equity holdings in 33 host countries, covering 
the destinations of 98% of total foreign portfolio equity investments. The remaining 
host countries are accounted for and grouped as ROW (rest of the world). 
 
First the country individual world portfolios 𝑊𝑃𝑖 are computed as column vectors 
where each entry 𝑤𝑝𝑖𝑗,𝑡 denotes the relative equity market size of host countries plus 
the reminder classified as ROW: 
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𝑊𝑃𝑖𝑡 = [
𝑀𝐶𝐴𝑃1,𝑡
𝑀𝐶𝐴𝑃𝑤,𝑡 −  𝑀𝐶𝐴𝑃𝑖,𝑡
 , … … … ,
𝑀𝐶𝐴𝑃33,𝑡
𝑀𝐶𝐴𝑃𝑤,𝑡 − 𝑀𝐶𝐴𝑃𝑖,𝑡
 ,
𝑀𝐶𝐴𝑃𝑅𝑂𝑊,𝑡
𝑀𝐶𝐴𝑃𝑤,𝑡 − 𝑀𝐶𝐴𝑃𝑖,𝑡
]′   … … … … (2.11) 
 
 
They determine the actual allocation of the international component of a country’s 
portfolio equity wealth (𝐼𝑃𝐸𝑊𝑖𝑡) according to the CPIS data and obtain a column 
vector, where each entry 𝑖𝑝𝑒𝑤𝑖𝑗,𝑡 denotes the share of total foreign equity allocated to 
the 33 host countries and ROW. 
 
𝐼𝑃𝐸𝑊𝑖𝑡 = [
𝐹𝐸1,𝑡
𝑇𝐹𝐸𝑖,𝑡
 , … … … ,
𝐹𝐸33,𝑡
𝑇𝐹𝐸𝑖,𝑡
,
𝐹𝐸𝑅𝑂𝑊,𝑡
𝑇𝐹𝐸𝑖,𝑡
] ′                                                … … … … … … … . . (2.12)                            
 
𝐹𝐸𝑗,𝑡 is foreign portfolio equity held in host country j and 𝑇𝐹𝐸𝑖,𝑡 is total foreign 
portfolio equity of country i. The absolute over and under investments are finally 
determined according to the ICAPM and summed over all 33 host countries and ROW 
as: 
𝑟𝑒𝑙. 𝐸𝐻𝐵𝑖𝑡 =
1
2
 ∑ |
33+1
𝑗=1
𝑤𝑝𝑖𝑗,𝑡  − 𝑖𝑝𝑒𝑤𝑖𝑗,𝑡|                                           … … … … … … … … . . (2.13) 
 
The relative home bias measure as defined in the above equation is bounded between 
zero and one. A value of zero implies that a country’s international portfolio is an 
exact replicate of the world portfolio. As the value approaches one, the more 
idiosyncratic a country’s investment strategy becomes. This paper unites the literature 
on the geography of portfolio investments and international consumption risk-sharing.  
It finds that the ability of economies (countries) to share in consumption risk via 
international financial markets reflects the asymmetries in international portfolio 
investment positions. This is found to be true even after the country’s overall portfolio 
equity wealth position and its absolute integration in international financial markets is 
controlled for. 
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Kho et al (2009) term the traditional approach to explaining the home bias as the 
“portfolio approach”. This approach focuses on investors’ portfolio demands and 
identifies reasons why investors have different demands for home country securities 
compared to foreign securities.  The models that use the portfolio approach to explain 
home bias postulate an indirect utility function which depends on wealth and state 
variables. An investor maximises the expected indirect utility function based on 
his/her expectation of the joint distribution of asset returns and state variables. 
Investors differ across countries because the indirect utility function and/or 
expectations of the joint distribution of returns and state variables differ across 
countries. These differences lead to home bias. 
 
The portfolio approach makes the critical assumption that there is no optimal 
ownership structure for firms. However the literature on determinants of insider 
ownership of firms predicts that insider ownership should be more concentrated when 
agency problems between those who control corporations and outside investors are 
stronger. These agency problems are stronger when investor protection in a country is 
weaker. When foreign investors display a strong home bias towards a country by 
underweighting that country’s equities in their portfolio strongly, it remains optimal 
for insiders to have large ownership stakes in corporations in that country. Hence 
home bias towards that country is unlikely to fall sharply as long as foreign investors 
are not corporate insiders. From this perspective, the existence of an optimal insider 
ownership bounds the holdings of foreign investors and prevents the elimination of 
home bias. 
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Portfolio investors can only hold shares not held by insiders. Therefore, portfolio 
investors cannot hold the world market portfolio, but they can hold the world market 
portfolio of shares not held by insiders, which we call the float-adjusted world market 
portfolio. They theorise that there is a lower bound on home bias that depends on 
insider ownership. For many countries, this lower bound is high enough to cause large 
home bias towards these countries. 
 
The float adjusted measures of bilateral equity home bias for source country i and 
destination country j, 𝐸𝐻𝐵𝐹𝐹,𝑖𝑗  is given as:  
𝐸𝐻𝐵𝐹𝐹,𝑖𝑗  =
                   1 −  
𝐼𝐹𝐹,𝑖
𝑗
𝐼𝐹𝐹,𝑗
𝑤                                                                                                   … … … … … (2.14)                                                               
where,  
𝐼𝐹𝐹,𝑖
𝑗
 is the float adjusted measure of country i's equity holdings in country j and 𝐼𝐹𝐹,𝑗
𝑤  
is the float adjusted world market portfolio of country j. 
 
Kho et al (2009) find that foreign investment in a country depends crucially on the 
extent to which institutions of that country support diffuse ownership of corporations. 
At one extreme, a country with very poor institutions has no publicly traded equity 
and no foreign portfolio equity investment. More generally, in most countries, high 
insider ownership is optimal as an endogenous response to poor investor protection 
and reduces the extent to which risks can be shared internationally. They show that 
home bias towards countries can fall substantially only if the optimal insider 
ownership levels of these countries fall substantially. 
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Following the approaches of Chan et al (2005) and Fidora et al (2007), Thapa et al 
(2010) construct the bilateral home bias measure as: 
𝐻𝐵𝐼𝐴𝑆𝑖𝑗𝑡 = 1 –  log (
𝑤𝑖𝑗𝑡
𝐵𝑊𝑇𝑗𝑡
)                                                                       … … … … … … … … (2.15)
              
 
where 𝐻𝐵𝐼𝐴𝑆𝑖𝑗𝑡 represents bilateral home bias of investor country i for country j at 
time t. 𝐵𝑊𝑇𝑗𝑡 represents the benchmark weight which is calculated as: 
 
 
𝐵𝑊𝑇𝑗𝑡 =
𝑀𝐶𝑗𝑡
(∑ 𝑀𝐶𝑗𝑡)
𝑁
𝑗=1
⁄                                                                         … … … … … … … . . (2.16)                                              
 
where 𝑀𝐶𝑗𝑡 is the market capitalisation of issuer (equity investment recipient) country 
j at time t. Thapa et al (2010) find that countries with lower transaction costs seem to 
attract greater foreign equity portfolio investments. 
 
Anderson et al (2011) investigate the determinants of international diversification in 
institutionally managed portfolios from more than 60 countries. Survey-based 
country-specific variables on cross-cultural behaviours help to explain both home bias 
and diversification amongst foreign equities. To capture financial decision making 
outcomes arising from cultural rooting, they employ a measure of home bias 
following Chan et al (2005). Using institutional holdings across securities, the 
percentage allocated to each country j by each fund i is calculated as: 
 
𝑝𝑖,𝑗 = ∑ 𝑝𝑖,𝑗𝑗∈𝐽                                                                                                         … … … … … … (2.17)
              
 
where 𝑝𝑖,𝑗 is the portfolio weight by fund i for security j from target (host) country J. 
The under/overweighting of each of the target countries is calculated as the actual 
allocation by each fund in each target country less the expected allocation to each 
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country by each fund. The expected allocation is represented by the percentage of a 
target country’s capitalisation relative to the world. Allocation bias is captured 
through the equation: 
 
𝑏𝑖𝑎𝑠𝑖,𝐽 = 𝑝𝑖,𝑗 −  
𝑀𝑉𝐽
∑ 𝑀𝑉𝐽𝐽
                                                                                               … … … … . (2.18) 
 
where, 
 
𝑝𝑖,𝑗 is the amount of portfolio allocation to target country J by sample fund i, 
𝑀𝑉𝐽 is the investable market value of all equity securities in country J,  
∑ 𝑀𝑉𝐽𝐽  is the total of all countries’ investable market capitalisations. 
 
When country J is firm i's home market the bias equation provides the measure 
of home bias. When country J is a foreign market the bias equation provides a 
measure of foreign bias which is the deviation from the allocation benchmark for 
target (host) country J.  
 
Anderson et al (2011) also develop the related foreign diversification bias 
measure in target country portfolio allocations by implicitly adjusting for home 
bias.  Instead of measuring non-home country allocations relative to the entire 
portfolio they measure the percentage allocation relative to the value of all 
foreign investments for that portfolio, excluding home market investments 
explicitly. Benchmark weights are also calculated with the investor’s (source 
fund’s) home market excluded from world market capitalisation. Consequently, 
each fund’s benchmark weight for a country is specifically adjusted for the fund’s 
measured home bias. The resulting bias measure controls for the home bias in a 
fund’s portfolio and focusses on the under/over weighting of target markets with 
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the amount allocated to foreign investment. The foreign diversification bias for 
country J by fund i is calculated as: 
 
𝑎𝑑𝑗. biasi,J =  
𝑝𝑖,𝑗
∑ 𝑝𝑖,𝑗𝐽 ≠ 𝐼
 − 
𝑀𝑉𝐽
∑ 𝑀𝑉𝐽𝐽≠𝐼
                                                       … … … … … … … … . (2.19) 
 
Anderson et al (2011) confirm that home bias exists across broad samples of 
institutional portfolios invested in a wide range of global markets. They show that 
cross-cultural variables provide additional perspective on foreign asset allocation 
decisions made by institutional investors that is on par with geographic distance in 
terms of economic importance. They find that uncertainty avoidance, which measures 
the extent to which agents in a given culture feel uncomfortable in uncertain 
situations, appears to strongly influence the allocation of institutional portfolios 
among foreign markets after controlling for other known foreign portfolio allocation 
variables. They also find evidence that institutional investors with higher levels of 
masculinity and long-term orientation display less home bias in their investment 
portfolios.  
 
Bracke and Schimtz (2011) investigate the variations in home bias with financial 
market depth to explain the cyclical properties of the ratio of net capital gains to GDP. 
As part of this empirical exercise they measure equity home bias following French 
and Poterba (1991) as: 
𝐻𝐵𝑖𝑡 = 1 −  
𝐴𝑖𝑡
𝑊𝑖𝑡
1− 
𝑀𝐶𝐴𝑃𝑖𝑡
𝑀𝐶𝐴𝑃𝑖𝑡
𝑤
                                                                              … … … … … … … … … (2.20)                                                
 
where 𝐴𝑖𝑡 is the foreign asset position in portfolio equity and 𝑊𝑖𝑡 equals 𝑀𝐶𝐴𝑃𝑖𝑡 + 
𝐴𝑖𝑡 - 𝐿𝑖𝑡 corresponding to domestic wealth in terms of portfolio equity. When this 
measure equals zero there is no home bias in the investment strategy of investing 
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country i implying country i's investment in its domestic stock market is aligned with 
its share of the global stock market. 
 
They also define a less conventionally used measure of international home bias from 
country i's perspective. This measure reflects the aggregate bias of the rest of the 
world on its investment in country i. This measure was constructed as: 
 
𝐻𝐵𝑖𝑡
∗ = 1 −  
𝐿𝑖𝑡 ∗ 𝑀𝐶𝐴𝑃𝑖𝑡
∗
(𝑊𝑡
𝑊 − 𝑊𝑖𝑡) ∗  𝑀𝐶𝐴𝑃𝑖𝑡
                                                         … … … … … … … (2.21) 
 
 
𝐿𝑖𝑡 represents the foreign liability position in portfolio equity, 𝑀𝐶𝐴𝑃𝑖𝑡 and 𝑀𝐶𝐴𝑃𝑖𝑡
∗   
represent the domestic and world market capitalisation relative to domestic and world 
GDP and 𝑊𝑡
𝑊 represents the global wealth in terms of portfolio equity which is the 
sum of all 𝑊𝑖𝑡 in their sample. 
 
Bracke and Schimtz (2011), reviewed one of the real economy implications of 
growing financial integration, namely international risk sharing. The basic intuition 
behind risk sharing through financial markets is that international portfolio 
diversification helps to reduce volatility on investment returns, which in turn helps 
smooth variations in income and in consumption across countries. The main question 
of interest in this paper was to understand whether such risk sharing is functioning in 
practice, and, if so, through which channels. The paper specifically examined the role 
of capital gains versus that of income on international securities, with a focus on 
portfolio equity for both theoretical and practical reasons. An important outcome of 
the empirical analysis is that the results hold only for industrial countries. For 
emerging market economies, only very limited evidence is found for risk sharing 
behaviour through capital gains on international portfolio holdings. 
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2.4 Conclusion 
 
 
Despite extensive documentation that global equity investments offer greater 
diversification potential than equity investments at the domestic level, investors 
continue to overweight their equity investment portfolios with domestic assets and 
financial (equity) markets integration seems far from perfect. Many home bias 
estimation approaches and methodologies have adopted to explain this puzzle. In this 
chapter I present some of the methodologies and observations that emerge from recent 
research literature in home bias. 
 
Current research in this area, while focussing on domestic (home) bias, foreign bias 
and bilateral home bias between two countries, has also yielded the novel relative and 
absolute equity home bias measures which are defined using portfolio equity wealth. 
Robust evidence has been obtained for the presence of home bias in both developed 
and developing economies. Negative home bias, though uncommon, has been also 
been found to exist in some cases. Home bias has also been found to exist across 
broad samples of institutional portfolios invested in a wide range of global markets. 
Uncertainty avoidance, which measures the extent to which agents in a given culture 
feel uncomfortable in uncertain situations, appears to strongly influence the allocation 
of institutional portfolios among foreign markets after controlling for other known 
foreign portfolio allocation variables. This cultural effect is on par with geographic 
distance in terms of economic importance. 
 
Investors differ across countries because utility functions and/or expectations of the 
joint distribution of returns and state variables differ across countries. This is believed 
to be lead to home bias. Very limited evidence is found for risk sharing behaviour 
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through capital gains on international portfolio holdings. It is found that countries 
with lower transaction costs seem to attract greater equity portfolio investments, and 
that home bias towards countries with poor institutional quality can fall substantially 
only if the optimal insider ownership levels of these countries also fall substantially. 
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CHAPTER 3 
 EQUITY HOME BIAS AND THE INTERNATIONAL CAPITAL ASSET 
PRICING MODEL 
 
3.1 The Concept of Home Bias 
 
Home bias is viewed as a deviation from the optimality paradigm of modern 
investment theory and characterised through the optimal and actual foreign 
investment weights in a country’s global equity investment. The following sub-
sections present the approach to quantifying home bias
7
.  
 
The following sections 3.1.1 describes the concept of equity home bias, the approach 
for determining home bias through the constituent optimal and actual equity 
investment weights. 
 
 
3.1.1 Quantifying home bias 
 
 
The approach to measuring (quantifying) home bias follows that of Baele et al, 2007.  
Home bias is quantified as the relative difference between actual and optimal foreign 
equity portfolio weights, denoted by 𝐴𝐶𝑇𝑖 and 𝑂𝑃𝑇𝑖 respectively. Therefore, 
 
𝐸𝐻𝐵𝑖 = 1 −  
𝐴𝐶𝑇𝑖
𝑂𝑃𝑇𝑖
                                                                                                      … … … … . . (3.1) 
                                                          
7 The discussion in this section applies to and holds for chapters 4 and 5 also. 
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Optimal weights are calculated using three asset allocation paradigms, namely the (i) 
International Capital Asset Pricing Model (ICAPM), (ii) mean-variance optimisation, 
and, (iii) the Black-Litterman model
8
. The actual portfolio holding weights are 
calculated using data from the IMF International Investment Position (IIP) dataset. 
The share of foreign equity in the total equity portfolio of a country i is computed as 
the ratio of its foreign equity holdings (𝐹𝐴𝑖) and total (foreign and domestic) equity 
holdings. The domestic equity holdings are calculated as the difference between the 
market capitalisation of the country (𝑀𝐶𝑖) and the total domestic equity stocks held 
by foreign investors (𝐹𝐿𝑖). Therefore: 
 
𝐴𝐶𝑇𝑖 =
𝐹𝐴𝑖
𝐹𝐴𝑖+𝑀𝐶𝑖−𝐹𝐿𝑖  
                                                                                           … … … … … … … . (3.2) 
  
 
Typically, when actual foreign investment is lower than the optimal amount, a 
country’s investment is home biased. In such cases, this measure takes values between 
1 and 0. The two bounding values respectively represent situations where the 
domestic investors hold only domestic assets and when actual and domestic weights 
are equal.  
 
However, there may be cases when the actual weights exceed optimal weights. In 
such instances a country is not home-biased, but overinvests abroad. The previous 
measure of home bias would be misleading in such situations. The adjusted formula to 
account for cases of overinvestment abroad is as: 
 
                                                          
8
 This chapter dwells on the ICAPM based methodology. The following chapters cover the MV and 
Black-Litterman approaches respectively. 
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𝐻𝐵𝑖 =
min (|𝑂𝑃𝑇𝑖|,𝐴𝐶𝑇𝑖)
𝑠𝑖𝑔𝑛(𝑂𝑃𝑇𝑖)max (|𝑂𝑃𝑇𝑖|,𝐴𝐶𝑇𝑖)
− 1                                                                  … … … … … … . . (3.3)   
 
The above expression is used to compute negative measure of home bias (representing 
cases of foreign bias or overinvesting abroad). The extended formula has a lower 
bound of -1 for the cases where the optimal foreign stock holdings are zero. It can 
achieve values below -1 when short sales are allowed. 
 
3.1.2 Determining optimal foreign and actual foreign investment weights 
 
 
The optimal domestic investment weights 𝑂𝑃𝑇𝑖𝑫𝒐𝒎𝒆𝒔𝒕𝒊𝒄 are  
determined through the application of the following methods: (i) International Capital 
Asset Pricing Model (chapter 3), Mean Variance Optimisation (chapter 4) and the 
Black-Litterman Model (chapter 5). The International Capital Asset Pricing Model is 
discussed in detail in this chapter, while the following chapters 4 and 5 are devoted to 
mean-variance optimisation and the Black-Litterman model respectively. 
 
Optimal foreign investment weights are then obtained as: 
 
 
𝑂𝑃𝑇𝑖𝑭𝒐𝒓𝒆𝒊𝒈𝒏 = 𝑂𝑃𝑇𝑖  =  1 −  𝑂𝑃𝑇𝑖𝑫𝒐𝒎𝒆𝒔𝒕𝒊𝒄                                                 … … … … … … . . (3.4)   
 
 
The actual portfolio holding weights are calculated using data from the IMF 
International Investment Position (IIP) dataset. A 0% 𝐴𝐶𝑇𝑖, as can be observed from 
the following Table 3.7 (page 55), typically arises from the non-availability of 
relevant periodic stock data for a country. 
 
These weights have been obtained by using IMF’s high quality IFS (International 
Financial Services) dataset which is compiled on a regular periodic basis by IMF 
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surveys and Balance of Payments compliant reports from national governments. To 
maintain a global emphasis in the analysis, the weights schema has been designed to 
include a set of 39 countries drawn from developed and emerging economies. 
 
3.2  ICAPM 
 
3.2.1 Introduction 
 
The idea of ICAPM is based on CAPM which was firstly introduced by Sharpe (1964) 
and Lintner (1965). The starting point of ICAPM is that the structure of the theory of 
international finance largely mirrors that of domestic financial theory (Adler and 
Dumas, 1983). In other words, ICAPM generally takes account of world market 
portfolio instead of domestic market portfolio. The model predicts that expected 
return on any traded asset is proportional to the systematic risk of the asset, as 
measured by its covariance with a market wide portfolio return (De Santis and Gerard, 
1997). 
Solnik’s subsequent study (1977) points out the importance of simplifying 
assumptions such as the existence of real risk-free assets for the conclusions which 
are simple enough to be tested. He also suggests that it mustn’t be forgotten that more 
complex models of international world are interesting for the theoretician but lose 
empirical tractability. More importantly, in the same study, he mentioned that 
exchange rate and inflation uncertainty is very small compared to stock market risk so 
that they could be ignored to simplify the computation (Solnik, 1977). Consistent with 
Solnik (1977) and most of the literature on ICAPM, we test ICAPM under assumption 
that there is no exchange rate risk and local inflation is zero to simplify the model. 
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In this chapter we employ the ICAPM and its variant, the diffuse priors based 
ICAPM, for determining optimal country level foreign investment weights.  
 
3.2.2 The ICAPM models 
 
3.2.2.1 The Single Factor ICAPM 
 
The ICAPM, on the premise of an accurate description of asset returns through this 
model, specifies benchmark (optimal) equity investment weights as the proportion of 
each asset’s (country’s) share of the world equity market portfolio (Baele et al. 2007, 
Coeurdacier and Rey 2011). Optimal domestic investment weights are therefore 
calculated as: 
𝑂𝑃𝑇𝑖𝑡𝑫𝒐𝒎𝒆𝒔𝒕𝒊𝒄 =
𝑀𝐶𝑖𝑡
∑ 𝑀𝐶𝑖𝑡
𝑁
𝑖=1
⁄                                                            … … … … … … … … . . (3.5) 
where 𝑀𝐶𝑖𝑡 = Market capitalisation of country i and N = the total number of countries 
in the investible universe
9
. 
 
3.2.2.2 The Diffuse Priors based ICAPM 
 
In a series of articles, Pastor, Pastor and Stambaugh (1999,2000) and Wang (2003) 
suggested incorporating an asset pricing model for asset allocation. Using Bayesian 
inference they combined the results of mean-variance optimisation with the 
implications of an asset pricing model. Their motivation for a combination was that, 
on the one hand, mean-variance analysis uses only data for the first and second 
                                                          
9
 A detailed understanding of the single factor ICAPM can be obtained from Grauer et al. (1976). 
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sample moments and bases portfolio selection on these moments. It completely 
ignores the potential usefulness of an asset pricing model. On the other hand, basing 
asset allocation on an asset pricing model alone would make no use of the time-series 
of returns. In general, a model will neither be a perfect description of reality nor will it 
be completely useless for decision making. 
Pastor noted that “By definition, every model is a simplification of reality. Hence, 
even if the data fail to reject the model, the decision maker may not necessarily want 
to use the model as a dogma. At the same time, the notion that models implied by 
financial theory could be entirely worthless seems rather extreme. Hence, even if the 
data reject the model, the decision maker may want to use the model, at least to some 
degree.” 
From the Bayesian perspective, both approaches are too dogmatic.  It is considered 
more fruitful to use an asset-pricing model with an expressed doubt of accuracy in the 
model. Therefore between the two extreme and polar positions of complete faith and 
complete mistrust in the model, there are almost an infinite number of possibilities of 
mistrust in it. 
Although the method of combining the sample information and the implications of an 
asset-pricing model is flexible enough to accommodate single and multi-factor 
models, the ICAPM is considered in this chapter. The ICAPM as the asset-pricing 
model is analogous to a one-factor model with an approximation for the world market 
portfolio as the sole factor (see Asgharian and Hansson, 2005). The mistrust of the 
model is based on the intercept term with the degree of mistrust being measured by an 
assumed variance of the intercept term. The Bayesian approach is utilised for 
estimating the predictive distribution of returns for different prior scenarios (see 
 
 
33 
  
Kandel and Stambaugh, 1996; Pastor and Stambaugh, 2000; Pastor 2000). Optimal 
weights are constructed from the moments of this predictive distribution. Home bias 
is studied by comparing the optimal portfolio weights for different prior beliefs with 
the actual investment weights at the country level. 
 
(a) Estimation of return moments 
According to the asset pricing model, the expected excess return of an asset depends 
on the factor loadings of the assets and the factor risk premiums. A linear K-factor 
model for N assets can be represented as: 
𝑅𝑡 =  α +  β𝐹𝑡  + 𝜀𝑡   ,          𝜀𝑡  ~ N(0, ∑)                                                                     … … … . (3.6) 
where α is a (N x 1) vector of model mispricing, representing the part of excess 
returns not captured by the factors, β a (N x K) matrix of the sensitivities of N assets 
to K factors, and Ft a (K x 1) vector of excess returns for the K factors, with mean 
vector μF and covariance matrix Ω_F at time t = 1, …, T. 
The estimated vector of the mean returns is defined by: 
?̂? = ?̂? +  ?̂??̂?𝐹                                                                                                           … … … … … … … (3.7)   
where ?̂? and ?̂? are estimated N time series regressions on the model in equation (3).  
?̂?𝐹 is the sample estimate of the factor means. 
From the assumption of all relevant factor inclusion in the model, implying complete 
trust in the factor model, it can be concluded that the estimated intercepts should 
result from sampling error or other unsystematic sources and should not persist over 
time. Therefore these intercepts should be neglected in the estimates of the expected 
returns. However, from the polar position of complete mistrust in the factor model, 
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the estimated intercepts are included in the estimation of the expected returns, which 
is equivalent to using the sample means. 
Furthermore, the reputation of the classical framework amongst practitioners has 
suffered due to numerous implementation difficulties (Rachev 2008). Portfolio 
weights derived from it are notoriously sensitive to the inputs, especially predicted 
(expected) returns. Chopra and Ziemba (2003) examine the relative impact of errors 
in the groups of parameter inputs on optimal asset allocation (portfolio) weights and 
find that errors in expected returns can be 10 or 11 times more critical (impactful) 
than errors in variances.  
Since the optimal portfolio composition is most sensitive to the expected return input, 
the investigative focus lies on the effect of the predicted means on the optimal 
portfolio weights. The sample return covariance matrix V is used for the final 
estimation of the optimal weights vector. 
 
(b) Bayesian methodology of estimating return moments 
In the Bayesian approach, data is applied to update prior beliefs about the value of the 
parameters of interest. The predictive density of the excess returns is used to define μ 
and V, which are the required moments of returns. 
The predictive density, p(Y_(T+1) |Y) is expressed as: 
p(𝑌𝑇+1|Y) = ∫ p(𝑌𝑇+1|θ, Y)
𝛳
p(θ|Y)dθ                                        … … … … … … … … … … . . (3.8) 
where ϴ is all the parameters of the model, and Y denotes all the sample data. The 
posterior distribution of the parameters p(θ|Y), is proportional to the product of the 
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likelihood function, p(Y|θ), and prior beliefs in the parameters, p(θ). It can be 
expressed as: 
p(θ|Y) α p(Y|θ)p(θ)                                                                                  … … … … … … … … … (3.9) 
 
The scale of belief in the factor model polarises into absolute belief where the 
intercepts are included in estimation of the expected returns and absolute disbelief 
where they are included. Different degrees of confidence in the validity of a selected 
factor model arise from our prior belief in the true intercept being zero.  The prior 
beliefs are therefore constructed to be informative about the intercepts and non-
informative or diffuse for all the other parameters. 
The joint prior distribution is: 
p(θ) = p(α|∑)p(∑)p(β)p(𝜇𝐹)p(𝛺𝐹)                                                                          … … . (3.10)  
where the prior distribution of the parameters β, 𝜇𝐹 and 𝛺𝐹 are diffuse (see Asgharian 
and Hansson 2005; Pastor and Stambaugh 2000). 
Since the mispricing as indicated by non-zero intercepts is assumed to be entirely 
arising from the missing risk factors in the multi-factor model, the conditional prior 
distribution of the intercepts is related to the residual variances. A small prior variance 
of the intercepts corresponds to a large degree of belief in the factor model. 
Conversely, a large prior variance of the intercepts implies a large degree of disbelief 
in the factor model. 
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(c) Diffuse Priors 
In many cases, our prior beliefs are vague and thus difficult to translate into an 
informative prior. We therefore want to reflect our uncertainty about the model 
parameter(s) without substantially influencing the posterior parameter inference. The 
so-called non-informative priors, also called vague or diffuse priors, are employed to 
that end. Most often, the non-informative prior is chosen to be either a uniform (flat) 
density defined on the support of the parameter or the Jeffreys’ prior. The non-
informative distribution for a location parameter, µ,is given by a uniform distribution 
on its support ((−∞,∞)), that is,  
π (µ) ∝ 1         
The non-informative distribution for a scale parameter, σ, defined on the interval (0, 
∞) is  
π (σ) ∝ 1/σ.        
Since the prior densities in (8) and (9) above are improper densities they do not 
integrate to one as: 
∫ 1𝑑𝜇
+∞
−∞
 = ∞ , and,  
∫
1
σ
+∞
−∞
𝑑σ = ∞. 
Resulting posterior densities are usually proper even though this needs verification. 
Prior ignorance can also be represented by a standard distribution with a very large 
dispersion, which is typically referred to as the flat or diffuse prior distribution. It can 
be argued that eliciting heavy-tailed prior distributions, increases the posterior’s 
robustness, that is it lowers the sensitivity of the posterior to the prior specification. 
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The distribution descriptions in this section follow that of Pastor and Stambaugh 
(2000). They have been identified, formulated and listed following the approach of 
Asgharian and Hansson (2006). 
The prior distribution of the intercept α is given as: 
α|∑  ~ N(0, 𝜎𝛼
2(
1
𝑠2
∑)) 
The prior distribution of ∑ is inverted Wishart and given as: 
∑−1 ~ W (𝐻−1, ν),  H = 𝑠2(ν – N – 1)𝐼𝑁, where,  
𝐻−1 = parameter matrix for distribution, 
Ν = degrees of freedom, 
𝑠2 = mean of the prior variances of the residuals for different assets (countries), and, 
𝐼𝑁 = a N x N identity matrix. 
The prior distribution of ∑ is assumed to be non-informative (diffuse), and a small 
value taken for ν. The prior residual covariance matrix is assumed to be diagonal and 
homoscedastic. Thus,  
E(∑) =
𝐻
(ν−N−1)
=  𝑠2𝐼𝑁                                                                                           … … … … … . (3.11)  
From the previously defined expectation of the conditional prior distribution ofα, its 
unconditional distribution is given as: 
α ~ N(0, σα
2IN)                                                                                                            … … … … … (3.12) 
 
(d) Moments of the posterior distributions 
The posterior means of the regression parameters takes the vector form: 
?̃? ≡ E(b|Z) = (𝐼𝑁  𝑃
−1𝑋′𝑋)?̂? ,   where,  
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𝑋 = (𝜄𝑇     F),  𝜄𝑇 =[11 … . . 1𝑇]
′,  P = D + 𝑋′𝑋 . 
 
D is a (K + 1) X (K + 1) matrix with the (1,1) element equal to s^2/σ_α^2 and all 
other elements equal to zero. The vector ?̂? is the regression parameters estimated by 
OLS on the sample data. 
The posterior variance of the regression parameter can be expressed as: 
 
Var(b|Z) = ∑̃  𝑃−1                                                                                                   … … … … … (3.13)  
 
and,  
∑̃ = E(∑|Z ) =  
(𝐻 + 𝑇∑̂ + ?̂?′𝑄?̂?)
𝑇 + ν − N − K − 1  
                                                                   … … … … … (3.14)   
 
where ∑̂ and ?̂?are the sample estimates of the regression parameters. 
  
(e) Moments of the predictive distributions 
The predictive means of the asset returns and the factors have been defined using the 
posterior moments of the regression parameters. 
 
μ∗ ≡  E[𝑅𝑇+1|Z] =  μ̃  =  α̃  +  β̃μ̃F                                                                 … . … … … … … (3.15a) 
   
μF
∗ = μ̃F                                                                                                             . . … … … … … …   (3.15b) 
 
μ̃F =  E[𝑅𝑇+1|Z]  =  ?̂?                                                                                 … … … … … … …    (3.15c) 
 
The posterior means for the parameters are denoted by the notations with the tildes. 
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The elements of the predictive covariance matrix of the asset returns have been 
expressed as: 
Cov (𝑅𝑖,𝑇+1, 𝑅𝑗,𝑇+1|Z)   
≡              ?̃?𝑖
′Ω𝐹
∗ ?̃?𝑗 +   tr[ΩCov(𝛽𝑖𝛽𝑗
′|Z)]  
+               ?̃?𝑖,𝑗 [1   ?̃?𝐹
′ ]Cov(𝑏𝑖, 𝑏𝑗
′|Z)[1   ?̃?𝐹
′ ]′                       … … … … … … (3.16) 
   
Here ?̃?𝑖,𝑗 is the element (i,j) of the ∑̃ matrix; Ω𝐹
∗  is the predictive covariance matrix of 
the factors defined as: 
 
Ω𝐹
∗ = Ω̃𝐹 + Var(𝜇𝐹|Z)                                                                                         … … … . … … . (3.17a)  
Ω̃F  =
Ω̂F
T−K−2
                                                                                                                 … … … … . (3.17b) 
Var(𝜇𝐹|Z) =
Ω̂𝐹
𝑇 − 𝐾 − 2
                                                                              … . … . . … … … . . (3.17𝑐) 
 
The final form of the predictive covariance matrix of asset returns and factor returns is 
expressed as:  
Cov (R, F|Z) = ?̃?Ω̃𝐹 + ?̃?𝑉𝑎𝑟(𝜇𝐹|𝑍)                                                                … … … … … . . (3.18)                
 
3.3 Data 
 
The annual estimates of equity home bias are obtained for 39 countries for the period, 
2000-2009 to obtain a global perspective on the phenomenon. The sample consists of      
25 developed countries and 14 emerging economies. Amongst the developed 
economies, 16 are the members of European Monetary Union (EMU).  
 
The weekly USD denominated returns are first computed for the country asset set and 
the world market portfolio using MSCI country indices available in Datastream. The 
annualised 6-month US T-bills rates also available from Datastream are used as the 
 
 
40 
  
risk-free rates. Annual USD denominated country market capitalisation values are 
obtained from Datastream. These data sets are utilised for obtaining the optimal 
portfolio weights used in annual equity home bias estimates for the period, 2000-
2009.  Weekly returns data was used to allow for the possibility that the effect of 
frequently changing causal variables may not be integrated in (captured by) monthly 
data
10
.  
 
The actual portfolio weights are obtained from the International Monetary Fund’s 
International Investment Portfolio (IIP) dataset which is recorded on an annual basis 
in the IMF’s International Financial Services (IFS) database. This dataset segregates 
direct investments, portfolio investments (holdings of less than 10% of the share 
capital of the company) and other investments which include financial derivatives. 
The IIP data is gathered during periodical benchmark surveys conducted by the 
government to obtain the current value of domestic holdings of foreign securities 
(Baele et al, 2007). These surveys are separated by several years. The yearly figures 
presented in the IIP are stock estimates based on the transactions involving non-
residents. These are obtained from central government reports which are in 
accordance with the Balance of Payment accounting standards and the periodical 
benchmark surveys. Data on capital flows, or transacting data, are then used to 
extrapolate the foreign investment positions in the years between surveys (Tesar and 
Werner ,1995).  
 
The IIP data is a highly acclaimed dataset for international portfolio holdings of 
relatively wide geographical and temporal coverage. However, as observed by Baele 
                                                          
10
 Weekly returns data was considered to be suitable over daily returns data, which allows maximum 
capture of frequently changing causal variables, for ease of modeling. 
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et al (2007), there are however, possible biases associated with the data. The 
identified biases may manifest in several situations. First, when a foreign subsidiary 
located in a reference country invests in a third country for the ultimate benefit of its 
foreign owner, the reference country appears as the foreign investor and not the parent 
company (country). Second, the accuracy of data collection and the choice of price 
index for revaluating estimates of IIP holdings (Griever et al., 2001; Tesar and 
Werner, 1995) can be questioned. However, given the increase in the frequency of 
surveys, the chances of significant ongoing biases are diminished. 
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3.4 Empirical Analysis and Results 
 
3.4.1 The Single Factor ICAPM 
 
Table 3.1: ICAPM based Optimal Domestic Investment Weights 
Country 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina 0.0010 0.0009 0.0004 0.0007 0.0007 0.0008 0.0007 0.0008 0.0014 0.0012 
Australia 0.0126 0.0148 0.0196 0.0206 0.0221 0.0231 0.0223 0.0276 0.0274 0.0325 
Austria 0.0010 0.0011 0.0014 0.0017 0.0026 0.0041 0.0041 0.0046 0.0041 0.0038 
Belgium 0.0010 0.0011 0.0014 0.0017 0.0026 0.0041 0.0041 0.0046 0.0041 0.0038 
Brazil 0.0067 0.0055 0.0048 0.0082 0.0097 0.0143 0.0136 0.0230 0.0253 0.0311 
Canada 0.0252 0.0241 0.0253 0.0288 0.0318 0.0386 0.0373 0.0388 0.0426 0.0414 
Chile 0.0016 0.0022 0.0022 0.0031 0.0031 0.0036 0.0033 0.0040 0.0045 0.0055 
Czech 0.0004 0.0004 0.0007 0.0007 0.0008 0.0012 0.0012 0.0015 0.0020 0.0016 
Denmark 0.0035 0.0038 0.0037 0.0045 0.0047 0.0050 0.0048 0.0055 0.0055 0.0052 
Finland 0.0094 0.0063 0.0070 0.0062 0.0056 0.0062 0.0062 0.0079 0.0062 0.0058 
France 0.0446 0.0475 0.0460 0.0486 0.0478 0.0505 0.0567 0.0587 0.0569 0.0566 
Germany 0.0373 0.0343 0.0339 0.0355 0.0370 0.0375 0.0386 0.0438 0.0444 0.0392 
Greece 0.0030 0.0026 0.0029 0.0030 0.0031 0.0037 0.0042 0.0050 0.0041 0.0038 
Hong Kong 0.0004 0.0004 0.0006 0.0007 0.0009 0.0012 0.0009 0.0011 0.0010 0.0009 
Hungary 0.0004 0.0004 0.0006 0.0007 0.0009 0.0012 0.0009 0.0011 0.0010 0.0009 
India 0.0040 0.0035 0.0051 0.0071 0.0085 0.0118 0.0143 0.0214 0.0206 0.0287 
Indonesia 0.0009 0.0010 0.0013 0.0017 0.0020 0.0019 0.0028 0.0035 0.0037 0.0055 
Israel 0.0018 0.0017 0.0018 0.0021 0.0022 0.0024 0.0025 0.0032 0.0036 0.0042 
Italy 0.0243 0.0230 0.0237 0.0227 0.0244 0.0246 0.0258 0.0246 0.0225 0.0217 
Japan 0.1312 0.1192 0.1239 0.1220 0.1173 0.1216 0.1192 0.1009 0.1039 0.1078 
Korea 0.0058 0.0060 0.0113 0.0104 0.0114 0.0153 0.0172 0.0200 0.0166 0.0202 
Malaysia 0.0032 0.0039 0.0051 0.0049 0.0049 0.0047 0.0043 0.0051 0.0052 0.0068 
Netherlands 0.0232 0.0236 0.0226 0.0208 0.0201 0.0162 0.0184 0.0206 0.0149 0.0133 
N Zealand 0.0007 0.0008 0.0012 0.0012 0.0013 0.0012 0.0010 0.0010 0.0009 0.0010 
Norway 0.0020 0.0029 0.0032 0.0033 0.0045 0.0059 0.0060 0.0076 0.0065 0.0062 
Pakistan 0.0002 0.0002 0.0003 0.0006 0.0007 0.0010 0.0011 0.0011 0.0008 0.0008 
Peru 0.0002 0.0003 0.0004 0.0005 0.0005 0.0006 0.0013 0.0014 0.0016 0.0021 
Philippines 0.0002 0.0002 0.0003 0.0006 0.0007 0.0010 0.0011 0.0011 0.0008 0.0008 
Poland 0.0010 0.0011 0.0014 0.0012 0.0015 0.0020 0.0026 0.0038 0.0043 0.0024 
Portugal 0.0026 0.0024 0.0027 0.0023 0.0026 0.0020 0.0024 0.0031 0.0031 0.0024 
Russia 0.0009 0.0011 0.0028 0.0034 0.0048 0.0069 0.0178 0.0207 0.0200 0.0190 
Singapore 0.0048 0.0046 0.0052 0.0054 0.0058 0.0057 0.0062 0.0094 0.0090 0.0117 
Spain 0.0048 0.0046 0.0052 0.0054 0.0058 0.0057 0.0062 0.0094 0.0090 0.0117 
Sweden 0.0112 0.0086 0.0081 0.0101 0.0109 0.0111 0.0118 0.0125 0.0105 0.0122 
Swiss 0.0247 0.0278 0.0293 0.0274 0.0275 0.0276 0.0306 0.0282 0.0316 0.0323 
Thailand 0.0009 0.0011 0.0017 0.0025 0.0030 0.0031 0.0029 0.0034 0.0034 0.0044 
Turkey 0.0019 0.0010 0.0014 0.0020 0.0025 0.0035 0.0032 0.0051 0.0054 0.0058 
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Uk 0.0892 0.0979 0.0973 0.0917 0.0940 0.0945 0.0938 0.0870 0.0812 0.0814 
Usa 0.5121 0.5179 0.4941 0.4859 0.4696 0.4345 0.4085 0.3778 0.3904 0.3640 
Σ Weights 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
Note: The table above presents optimal domestic investment weights in a global portfolio of country 
assets. These optimal weights have been obtained using the single factor ICAPM, which uses country 
market capitalization as the basis for investment equity allocation. The optimal domestic investment 
weights serve as input for the EHB estimation equation 3.1.   
 
(Continued) 
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Table 3.2: ICAPM based Annual equity home bias estimates 
  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina 0.9982 0.9973 0.9954 0.9949 0.9954 0.9966 0.9965 0.9980 0.9987 0.9983 
Australia 0.8182 0.7733 0.7953 0.7698 0.7817 0.8058 0.7673 0.7687 0.8190 0.7346 
Austria 0.1563 0.1848 0.1926 0.2044 0.2887 0.5165 0.3817 0.4912 0.6199 0.4497 
Belgium 0.0954 0.0536 0.0561 0.0624 0.1175 0.2898 0.2632 0.2897 0.2928 0.1699 
Brazil N/A 0.9607 0.9602 0.9799 0.9865 0.9911 0.9874 0.9897 0.9929 0.9853 
Canada 0.8460 0.7693 0.7382 0.7854 0.8131 0.8635 0.8605 0.8714 0.8489 0.8200 
Chile 0.8579 0.8354 0.7762 0.7723 0.7576 0.7634 0.7214 0.7244 0.8097 0.6868 
Czech 0.7840 0.7300 0.7201 0.8416 0.7707 0.8285 0.7606 0.7840 0.8522 0.7939 
Denmark 0.5636 0.5153 0.5555 0.5669 0.5376 0.5438 0.4482 0.5069 0.6186 0.4461 
Finland 0.7525 -0.1363 0.6021 0.4886 0.4381 0.5227 0.4090 0.4919 0.6351 0.4364 
France 0.7726 0.7129 0.6880 0.6134 0.5689 0.6056 0.5702 0.6294 0.7123 0.5645 
Germany 0.5509 0.4248 0.4519 0.4028 0.4316 0.4626 0.4431 0.5032 0.6159 0.4615 
Greece 0.9821 0.9448 0.9355 0.9107 0.8905 0.9010 0.8719 0.8615 0.8741 0.7829 
Hong Kong N/A -0.7740 -0.7122 -0.6580 -0.6075 -0.5685 -0.6340 -0.7479 -0.6528 -0.5949 
Hungary 0.9757 0.9532 0.9538 0.9574 0.9139 0.9376 0.7936 0.8224 0.8059 0.5754 
India 0.9972 0.9934 0.9947 0.9986 0.9986 0.9984 0.9985 0.9993 0.9992 0.9985 
Indonesia N/A 0.9990 0.9986 0.9986 0.9986 0.9979 0.9948 0.9983 0.9955 0.9928 
Israel 0.8713 0.8744 0.8979 0.8640 0.8380 0.7891 0.7771 0.8319 0.8542 0.7092 
Italy 0.6050 0.5420 0.5119 0.4648 0.4484 0.5200 0.4771 0.5216 0.6313 0.5112 
Japan 0.9117 0.8848 0.8839 0.8705 0.8436 0.8479 0.8365 0.8324 0.8583 0.7889 
Korea N/A 0.9774 0.9857 0.9707 0.9377 0.9412 0.9013 0.8410 0.8978 0.8406 
Malaysia N/A 0.9855 0.9871 0.9877 0.9905 0.9852 0.9514 0.9256 0.9266 0.8939 
Netherlands 0.6737 0.6261 0.6532 0.5566 0.5490 0.5579 0.4781 0.5325 0.5925 0.4587 
N Zealand 0.5467 0.4457 0.3905 0.2949 0.2495 -0.0710 0.0081 0.2765 0.2850 -0.0365 
Norway 0.5173 0.5158 0.4961 0.4284 0.4274 0.4920 0.3913 0.4499 0.4612 0.2477 
Pakistan N/A N/A N/A 0.9875 0.9915 0.9854 0.9917 0.9929 0.9959 0.9952 
Peru 0.6526 0.6531 0.6511 0.6510 0.6997 0.6962 0.8173 0.7960 0.8201 0.7502 
Philippines N/A 0.9386 0.9720 0.9837 0.9884 0.9930 0.9963 0.9948 0.9923 0.9899 
Poland 0.9973 0.9923 0.9899 0.9909 0.9737 0.9707 0.9367 0.9172 0.9646 0.9003 
Portugal 0.3222 0.2509 0.3904 -0.2721 -0.3903 0.4858 0.4751 0.6396 0.6920 0.4410 
Russia 0.9966 N/A 0.9961 0.9941 0.9963 0.9965 0.9988 0.9932 0.9951 0.9940 
Singapore N/A 0.6257 0.5680 0.4446 0.4676 0.4628 0.3889 0.5033 0.5789 0.4986 
Spain -0.0148 -0.5220 -0.5561 -0.8525 -0.9545 -0.4476 -0.5768 -0.0039 0.4162 0.2729 
Sweden 0.6555 0.4688 0.4749 0.4809 0.4623 0.4948 0.4476 0.5247 0.5855 0.4720 
Swiss 0.5306 0.4767 0.4705 0.3921 0.4090 0.4570 0.4819 0.4931 0.6100 0.4752 
Thailand 0.9968 0.9934 0.9955 0.9863 0.9863 0.9839 0.9741 0.9657 0.9753 0.9660 
Turkey 0.9999 0.9964 0.9978 0.9981 0.9975 0.9986 0.9980 0.9994 0.9995 0.9983 
Uk 0.6738 0.6177 0.6376 0.5832 0.5567 0.5898 0.5315 0.5516 0.6623 0.4789 
Usa 0.7412 0.6789 0.6919 0.6322 0.6147 0.5956 0.5494 0.5510 0.6698 0.4982 
World Mean 0.7041 0.6205 0.6523 0.6186 0.6093 0.6611 0.6273 0.6695 0.7257 0.6268 
Note: The table above presents equity home bias estimates obtained from the application of the single factor ICAPM . Evidence 
of negative home bias, i.e. foreign bias is present in the table. Hong Kong, being a financial centre, presents consistent evidence 
of negative home bias. No discernible trend can be observed in the world mean of EHB with the values contained between 0.60 
and 0.80. 
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3.4.2 Diffuse Priors Modified ICAPM 
 
In this section, the ICAPM is first tested for the asset (country equity) indices of 39 
countries using a simple linear regression model for each country index. The moments 
of the predictive returns are then estimated by the Bayesian approach. These 
estimated moments, the sample estimates and optimal allocation (equity investment) 
weights are used for analysing home bias. 
 
The OLS estimates of the ICAPM for 39 countries is presented in following table 3.3 
(page 47) . The regression is based on weekly country and world returns data from 
January 1999 to December 2010, considered the sample period. The moments of the 
prior distribution of the parameters are estimated from weekly data in the period 
January 1998 to December 1998. This period is therefore excluded from the test of the 
ICAPM. 
 
The estimated intercepts have a mixture of positive and negative values. This implies 
a mixture of greater and less than adjusted excess returns for the 39 countries 
constituting the investment universe, under the sample period. 
 
Prior Mistrust 
The prior belief in the ICAPM is represented by the prior standard error of the 
intercept term 𝜎𝛼  . As a reasonable yardstick for the disbelief in the ICAPM, I use 
the standard errors of the estimated intercepts from the market model. Table 3.3 lists 
the outcome of the testing of the ICAPM in the sample data period. The average of 
the estimated standard errors,  𝜎𝛼𝑎𝑣𝑔= equals 0.00131723 (≈ 0.132%), which provides 
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an idea of a moderate level of mistrust (uncertainty)
11
. The mistrust range is 
constructed through a simple factoring as: 
𝜎𝛼𝑚𝑖𝑛   = 0.25 x 𝜎𝛼𝑎𝑣𝑔= 0.0032931, 
 
𝜎𝛼𝑚𝑎𝑥  = 125 x 𝜎𝛼𝑎𝑣𝑔 = 0.1646532. 
 
The minimum and maximum values respectively represent complete trust and mistrust 
in the ICAPM. Table 3.3 shows the results of the prior period testing of the ICAPM 
on country MSCI equity indices. 
 
The prior residual variance, 𝑠2, is the average of the diagonal elements of the residual 
variances estimated from the market model for 39 country indices. It takes the 
estimated value of 0.00403554.  I use 52 weeks country equity returns data, from 
January 1998 to December 1998, to estimate these regressions and the corresponding 
residuals.  
 
(Continued)  
                                                          
11
 Readers interested in a more detailed understanding of constructing prior distrust in the ICAPM can 
check Asgharian and Hansson (2006). 
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Table 3.3: Testing ICAPM on the country MSCI equity indices. 
    Intercept       Beta   
  Coefficients 
Standard 
Error t Stat 
 
Coefficients Standard Error t Stat 
Argentina 0.0017 0.0020 0.8291 
 
1.0968 0.0765 14.3384 
Australia 0.0014 0.0009 1.5680 
 
1.0362 0.0349 29.7012 
Austria -0.0006 0.0015 -0.3725 
 
1.1268 0.0441 25.5696 
Belgium -0.0014 0.0010 -1.3176 
 
0.9172 0.0391 23.4461 
Brazil 0.0036 0.0018 2.0274 
 
1.4158 0.0669 21.1793 
Canada 0.0017 0.0009 1.8111 
 
1.0018 0.0357 28.0679 
Chile 0.0020 0.0012 1.7003 
 
0.7761 0.0438 17.7279 
Czech Rep 0.0024 0.0014 1.7158 
 
0.8724 0.0534 16.3249 
Denmark 0.0011 0.0010 1.1255 
 
0.9066 0.0375 24.2016 
Finland 0.0001 0.0018 0.0387 
 
1.1192 0.0679 16.4904 
France 0.0001 0.0008 0.0939 
 
1.0515 0.0301 34.9124 
Germany 0.0001 0.0009 0.1602 
 
1.1198 0.0352 31.7715 
Greece -0.0018 0.0016 -1.1553 
 
0.9504 0.0597 15.9309 
Hong Kong 0.0003 0.0011 0.2458 
 
0.7343 0.0405 18.1315 
Hungary 0.0015 0.0016 0.9267 
 
1.2633 0.0618 20.4586 
India 0.0024 0.0016 1.4767 
 
0.7550 0.0603 12.5159 
Indonesia 0.0025 0.0021 1.2076 
 
0.7946 0.0782 10.1617 
Israel 0.0003 0.0012 0.2262 
 
0.4739 0.0470 10.0749 
Italy -0.0009 0.0009 -1.0348 
 
1.0196 0.0332 30.7266 
Japan -0.0009 0.0010 -0.9229 
 
-0.3849 0.0366 -10.5259 
Korea 0.0023 0.0018 1.2775 
 
1.0574 0.0669 15.8091 
Malaysia 0.0011 0.0011 0.9941 
 
0.4119 0.0413 9.9733 
Netherlands -0.0005 0.0008 -0.6034 
 
0.9951 0.0319 31.2128 
N Zealand -0.0006 0.0011 -0.5795 
 
0.7058 0.0405 17.4311 
Norway 0.0017 0.0012 1.3515 
 
1.0870 0.0465 23.3832 
Pakistan -0.0002 0.0018 -0.1196 
 
0.1842 0.0695 2.6495 
Peru 0.0029 0.0013 2.2479 
 
0.8998 0.0487 18.4702 
Philippines -0.0006 0.0014 -0.4188 
 
0.6203 0.0535 11.5953 
Poland 0.0012 0.0015 0.7750 
 
1.0309 0.0583 17.6807 
Portugal -0.0013 0.0010 -1.3067 
 
0.7377 0.0370 19.9246 
Russia 0.0041 0.0022 1.8471 
 
1.1747 0.0837 14.0378 
Singapore 0.0010 0.0011 0.8978 
 
0.7972 0.0404 19.7547 
Spain 0.0000 0.0010 0.0313 
 
1.0112 0.0375 26.9905 
Sweden 0.0012 0.0012 1.0287 
 
1.1618 0.0453 25.6644 
Swiss -0.0002 0.0008 -0.2711 
 
0.7963 0.0288 27.6281 
Thailand 0.0012 0.0017 0.7178 
 
0.7164 0.0654 10.9566 
Turkey 0.0023 0.0027 0.8472 
 
1.1258 0.1016 11.0789 
Uk -0.0006 0.0007 -0.7574 
 
0.9519 0.0276 34.4556 
Usa -0.0006 0.0006 -1.0717   0.8447 0.0225 37.4671 
Note: This table presents the results for a test of the ICAPM conducted on the set of countries under 
scrutiny. The tests were performed through regressions of annual country returns against world (total 
market) returns. The mean standard error of the intercept term is used for estimating the mistrust in the 
ICAPM. 
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ICAPM based Posterior Distribution of Parameters 
 
 
Tables 3.4.1 through 3.4.4 below, show the decomposed vector of the posterior means 
of the regression parameters. The posterior means vector ?̃? decomposes into the α 
(intercept) and β (slope) components which have been tabulated with the 
corresponding 𝜎𝛼 (mistrust in the ICAPM model) values. 
(Continued)  
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Tables 3.4.1 to 3.4.4: Vector ?̃? decomposed into α and β. 
Table 3.4.1     Table 3.4.2 
σ(α) = 
0.00032931 DecomposedVector ?̃? 
 
σ(α) = 
0.00131723 DecomposedVector ?̃? 
  α β 
 
  α β 
Argentina 0.000028 1.092109 
 
Argentina 0.000354 1.093043 
Australia 0.000024 1.032152 
 
Australia 0.000305 1.032957 
Austria -0.000009 1.128420 
 
Austria -0.000121 1.128101 
Belgium -0.000022 0.921013 
 
Belgium -0.000288 0.920254 
Brazil 0.000059 1.405766 
 
Brazil 0.000756 1.407761 
Canada 0.000028 0.996970 
 
Canada 0.000361 0.997922 
Chile 0.000032 0.770516 
 
Chile 0.000415 0.771612 
Czech Rep 0.000040 0.865560 
 
Czech Rep 0.000512 0.866910 
Denmark 0.000018 0.903459 
 
Denmark 0.000235 0.904079 
Finland 0.000001 1.118984 
 
Finland 0.000015 1.119023 
France 0.000001 1.051248 
 
France 0.000016 1.051289 
Germany 0.000002 1.119405 
 
Germany 0.000032 1.119488 
Greece -0.000030 0.955528 
 
Greece -0.000385 0.954513 
Hong Kong 0.000004 0.733520 
 
Hong Kong 0.000056 0.733667 
Hungary 0.000025 1.259081 
 
Hungary 0.000319 1.259924 
India 0.000039 0.748385 
 
India 0.000497 0.749697 
Indonesia 0.000041 0.787586 
 
Indonesia 0.000527 0.788976 
Israel 0.000005 0.473086 
 
Israel 0.000059 0.473243 
Italy -0.000015 1.022123 
 
Italy -0.000192 1.021617 
Japan -0.000015 -0.382352 
 
Japan -0.000188 -0.382849 
Korea 0.000037 1.051012 
 
Korea 0.000477 1.052270 
Malaysia 0.000018 0.408831 
 
Malaysia 0.000229 0.409436 
Netherlands -0.000008 0.996489 
 
Netherlands -0.000107 0.996206 
N Zealand -0.000010 0.707557 
 
N Zealand -0.000131 0.707211 
Norway 0.000027 1.082333 
 
Norway 0.000351 1.083258 
Pakistan -0.000004 0.184838 
 
Pakistan -0.000046 0.184716 
Peru 0.000048 0.891659 
 
Peru 0.000611 0.893271 
Philippines -0.000010 0.622000 
 
Philippines -0.000125 0.621670 
Poland 0.000020 1.027517 
 
Poland 0.000252 1.028182 
Portugal -0.000021 0.741320 
 
Portugal -0.000270 0.740608 
Russia 0.000067 1.163155 
 
Russia 0.000863 1.165430 
Singapore 0.000016 0.794484 
 
Singapore 0.000202 0.795018 
Spain 0.000001 1.011161 
 
Spain 0.000007 1.011178 
Sweden 0.000020 1.158331 
 
Sweden 0.000260 1.159016 
Swiss -0.000003 0.796917 
 
Swiss -0.000044 0.796802 
Thailand 0.000020 0.712876 
 
Thailand 0.000262 0.713567 
Turkey 0.000037 1.119427 
 
Turkey 0.000480 1.120694 
Uk -0.000009 0.953485 
 
Uk -0.000117 0.953177 
Usa -0.000011 0.846494 
 
Usa -0.000135 0.846139 
Note: The tables above present the posterior means vector ?̃? decomposed into the α (intercept) and β (slope) 
components, at two levels of mistrust σ(α) =  0.00032931 and 0.00131723, in the ICAPM. The posterior means 
vector serves as input to the predictive mean calculation mentioned in page 52. 
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Table 3.4.3     Table 3.4.4 
σ(α) = 
0.0131723 DecomposedVector ?̃? 
 
σ(α) 
=0.1646532 DecomposedVector ?̃? 
  α β 
 
  α β 
Argentina 0.001616 1.096654 
 
Argentina 0.001676 1.096826 
Australia 0.001394 1.036072 
 
Australia 0.001446 1.036221 
Austria -0.000552 1.126868 
 
Austria -0.000573 1.126809 
Belgium -0.001314 0.917319 
 
Belgium -0.001363 0.917179 
Brazil 0.003454 1.415477 
 
Brazil 0.003583 1.415847 
Canada 0.001647 1.001602 
 
Canada 0.001709 1.001778 
Chile 0.001897 0.775850 
 
Chile 0.001968 0.776053 
Czech Rep 0.002337 0.872130 
 
Czech Rep 0.002424 0.872380 
Denmark 0.001074 0.906480 
 
Denmark 0.001115 0.906595 
Finland 0.000067 1.119173 
 
Finland 0.000069 1.119180 
France 0.000072 1.051450 
 
France 0.000075 1.051458 
Germany 0.000144 1.119809 
 
Germany 0.000149 1.119825 
Greece -0.001757 0.950589 
 
Greece -0.001822 0.950401 
Hong Kong 0.000254 0.734234 
 
Hong Kong 0.000263 0.734261 
Hungary 0.001458 1.263182 
 
Hungary 0.001513 1.263338 
India 0.002270 0.754769 
 
India 0.002355 0.755011 
Indonesia 0.002406 0.794352 
 
Indonesia 0.000281 0.794610 
Israel 0.000271 0.473848 
 
Israel 0.000271 0.473877 
Italy -0.000875 1.019662 
 
Italy -0.000908 1.019569 
Japan -0.000860 -0.384770 
 
Japan -0.000892 -0.384862 
Korea 0.002177 1.057135 
 
Korea 0.002259 1.057368 
Malaysia 0.001046 0.411773 
 
Malaysia 0.001085 0.411885 
Netherlands -0.000490 0.995110 
 
Netherlands -0.000509 0.995058 
N Zealand -0.000598 0.705875 
 
N Zealand -0.000620 0.705811 
Norway 0.001601 1.086835 
 
Norway 0.001661 1.087006 
Pakistan -0.000212 0.184242 
 
Pakistan -0.000220 0.184220 
Peru 0.002791 0.899506 
 
Peru 0.002895 0.899804 
Philippines -0.000571 0.620394 
 
Philippines -0.000592 0.620333 
Poland -0.001233 1.030755 
 
Poland 0.001195 1.030878 
Portugal 0.003939 0.737853 
 
Portugal -0.001279 0.737721 
Russia 0.000067 1.174230 
 
Russia 0.004086 1.174651 
Singapore 0.000923 0.797080 
 
Singapore 0.000958 0.797179 
Spain 0.000030 1.011245 
 
Spain 0.000031 1.011248 
Sweden 0.001187 1.161668 
 
Sweden 0.001231 1.161795 
Swiss -0.000199 0.796357 
 
Swiss -0.000207 0.796336 
Thailand 0.001196 0.716239 
 
Thailand 0.001241 0.716367 
Turkey 0.002194 1.125596 
 
Turkey 0.002276 1.125830 
Uk -0.000533 0.951986 
 
Uk -0.000553 0.951929 
Usa -0.000616 0.844763 
 
Usa -0.000639 0.844697 
Note: The tables above present the posterior means vector ?̃? decomposed into the α (intercept) and β (slope) 
components, at two levels of mistrust σ(α) =  0.0131723 and 0.1646532, in the ICAPM. The posterior means 
vector serves as input to the predictive mean calculation mentioned in page 52. 
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ICAPM based Predictive Returns 
 
The predictive means of the asset returns is calculated   as: 𝜇∗= ?̃? + 𝛽𝜇F,     where                       
𝜇F = ?̂?. ?̂? has been taken as the average of the actual estimated world market 
premiums for the first 4 weeks of 2011, for use as the population mean. The value of 
?̂?  obtained through the MSCI world index returns is 0.6806%.  It needs highlighting 
that the predictive means of asset returns and the derived optimal asset (country) 
weightings in the global investment portfolio remain highly sensitive to the value of  
?̂? used in the estimates. 
 
(Continued)  
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Table 3.5: Predictive distribution of returns 
   σ(α) = 0.0003 σ(α) = 0.0013 σ(α) = 0.0131 σ(α) = 0.1646 
Argentina 0.007461 0.007793 0.009080 0.009141 
Australia 0.007049 0.007336 0.008446 0.008499 
Austria 0.007671 0.007557 0.007118 0.007097 
Belgium 0.006246 0.005976 0.004930 0.004880 
Brazil 0.009627 0.010338 0.013088 0.013219 
Canada 0.006814 0.007153 0.008464 0.008527 
Chile 0.005277 0.005667 0.007177 0.007250 
Czech Rep 0.005931 0.006412 0.008272 0.008361 
Denmark 0.006167 0.006389 0.007244 0.007285 
Finland 0.007617 0.007631 0.007684 0.007687 
France 0.007156 0.007171 0.007228 0.007231 
Germany 0.007621 0.007651 0.007765 0.007771 
Greece 0.006473 0.006112 0.004713 0.004646 
Hong Kong 0.004997 0.005049 0.005251 0.005261 
Hungary 0.008594 0.008894 0.010056 0.010111 
India 0.005132 0.005600 0.007407 0.007494 
Indonesia 0.005401 0.005897 0.007813 0.005689 
Israel 0.003224 0.003280 0.003496 0.003496 
Italy 0.006942 0.006762 0.006065 0.006031 
Japan -0.002617 -0.002794 -0.003479 -0.003511 
Korea 0.007190 0.007639 0.009372 0.009455 
Malaysia 0.002800 0.003016 0.003849 0.003889 
Netherlands 0.006774 0.006673 0.006283 0.006264 
N Zealand 0.004805 0.004682 0.004206 0.004183 
Norway 0.007394 0.007723 0.008998 0.009059 
Pakistan 0.001254 0.001211 0.001042 0.001034 
Peru 0.006116 0.006691 0.008913 0.009019 
Philippines 0.004224 0.004106 0.003651 0.003630 
Poland 0.007013 0.007250 0.005782 0.008211 
Portugal 0.005024 0.004771 0.008961 0.003742 
Russia 0.007984 0.008795 0.008059 0.012081 
Singapore 0.005423 0.005613 0.006348 0.006383 
Spain 0.006883 0.006889 0.006912 0.006914 
Sweden 0.007904 0.008148 0.009093 0.009138 
Swiss 0.005420 0.005379 0.005221 0.005213 
Thailand 0.004872 0.005119 0.006071 0.006116 
Turkey 0.007656 0.008108 0.009855 0.009938 
Uk 0.006480 0.006371 0.005946 0.005926 
Usa 0.005751 0.005624 0.005134 0.005110 
Note: This table shows the means of the predictive distribution of returns on the country indices 
obtained from different degrees of mistrust in the ICAPM. The predictive returns are used for 
estimating the optimal domestic investment weights used for calculating EHB. 
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The following tables 3.6 and 3.7 present the optimal weights and corresponding 
values of equity home bias at different levels of mistrust in the ICAPM. 
(Continued) 
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Table 3.6: Optimal domestic investment weights at varying levels of mistrust in 
the ICAPM 
  σ(α) = 0.0003 σ(α) = 0.0013 σ(α) = 0.0131 σ(α) = 0.1646 
Argentina 0.0138 0.0146 0.0146 0.0146 
Australia -0.1785 -0.1781 -0.1781 -0.1781 
Austria 0.0327 0.0327 0.0327 0.0327 
Belgium -0.0263 -0.0242 -0.0242 -0.0242 
Brazil -0.0742 -0.0739 -0.0739 -0.0739 
Canada -0.2041 -0.2043 -0.2043 -0.2043 
Chile -0.0470 -0.0464 -0.0464 -0.0464 
Czech Rep 0.0638 0.0645 0.0645 0.0645 
Denmark 0.0533 0.0513 0.0513 0.0513 
Finland -0.0216 -0.0213 -0.0213 -0.0213 
France -0.0377 -0.0368 -0.0368 -0.0368 
Germany -0.1792 -0.1756 -0.1756 -0.1756 
Greece -0.0102 -0.0092 -0.0092 -0.0092 
Hong Kong 0.0391 0.0378 0.0378 0.0378 
Hungary -0.0369 -0.0368 -0.0368 -0.0368 
India 0.0215 0.0212 0.0212 0.0212 
Indonesia 0.0290 0.0288 0.0288 0.0288 
Israel -0.0027 -0.0034 -0.0034 -0.0034 
Italy -0.0262 -0.0165 -0.0165 -0.0165 
Japan 0.3197 0.3199 0.3199 0.3199 
Korea -0.0442 -0.0440 -0.0440 -0.0440 
Malaysia 0.0718 0.0704 0.0704 0.0704 
Netherlands -0.0475 -0.0475 -0.0475 -0.0475 
N Zealand 0.0449 0.0446 0.0446 0.0446 
Norway 0.0716 0.0704 0.0704 0.0704 
Pakistan 0.0370 0.0358 0.0358 0.0358 
Peru 0.0791 0.0782 0.0782 0.0782 
Philippines 0.0024 0.0037 0.0037 0.0037 
Poland -0.0002 -0.0002 -0.0002 -0.0002 
Portugal 0.2025 0.2084 0.2084 0.2084 
Russia -0.0115 -0.0108 -0.0108 -0.0108 
Singapore -0.0605 -0.0595 -0.0595 -0.0595 
Spain -0.0059 -0.0301 -0.0301 -0.0301 
Sweden -0.0501 -0.0498 -0.0498 -0.0498 
Swiss 0.0130 0.0147 0.0147 0.0147 
Thailand -0.0124 -0.0120 -0.0120 -0.0120 
Turkey -0.0025 -0.0022 -0.0022 -0.0022 
Uk 0.0974 0.0980 0.0980 0.0980 
Usa 0.8866 0.8875 0.8875 0.8875 
Σ Weights 1.0000 1.0000 1.0000 1.0000 
Note: This table presents optimal domestic investment weights at four levels of mistrust in the ICAPM. 
The optimal investment weights serve as input to the EHB estimation equation 3.1. 
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Table 3.7: Equity home bias estimates at varying levels of confidence in the 
ICAPM. 
Country σ(α) = 0.0003 σ(α) = 0.0013 σ(α) = 0.0131 σ(α) = 0.1646 
Argentina 0.9982 0.9981 0.9981 0.9981 
Australia 0.6590 0.7045 0.7646 0.7659 
Austria N/A  N/A  N/A  N/A  
Belgium 0.1621 0.1284 0.0556 0.0533 
Brazil 0.9918 0.9922 0.9927 0.9928 
Canada 0.8620 0.8654 0.8713 0.8715 
Chile 0.7303 0.7374 0.7500 0.7503 
Czech Rep 0.7489 0.7587 0.7756 0.7760 
Denmark 0.3971 0.4153 0.4473 0.4482 
Finland 0.3682 0.3740 0.3847 0.3850 
France 0.5213 0.5911 0.6804 0.6823 
Germany 0.4501 0.4661 0.4942 0.4950 
Greece 0.6596 0.6524 0.6377 0.6373 
Hong Kong -0.6435 -0.6510 -0.6655 -0.6659 
Hungary 0.5499 0.5543 0.5626 0.5628 
India N/A  N/A N/A N/A 
Indonesia N/A  N/A N/A N/A 
Israel 0.7280 0.7262 0.7228 0.7227 
Italy 0.3898 0.3346 0.1953 0.1906 
Japan 0.8180 0.8028 0.7655 0.7642 
Korea 0.8434 0.8398 0.8326 0.8324 
Malaysia N/A  N/A N/A N/A 
Netherlands 0.5167 0.5132 0.5062 0.5061 
N Zealand -0.0251 -0.0327 -0.1447 -0.1478 
Norway  N/A N/A N/A N/A 
Pakistan 0.9952 0.9952 0.9951 0.9951 
Peru 0.7524 0.7531 0.7545 0.7545 
Philippines N/A  N/A N/A N/A 
Poland 0.9233 0.9218 0.9189 0.9188 
Portugal 0.6866 0.6527 0.5620 0.5588 
Russia 0.9907 0.9908 0.9909 0.9909 
Singapore 0.4095 0.4429 0.4974 0.4987 
Spain 0.6845 0.6865 0.6902 0.6903 
Sweden 0.5181 0.5012 0.4651 0.4641 
Swiss 0.4809 0.5065 0.5491 0.5502 
Thailand  N/A N/A N/A N/A 
Turkey N/A N/A N/A N/A 
Uk 0.5000 0.4269 0.2040 0.1953 
Usa 0.1185 0.0644 -0.0568 -0.0604 
Note: This table presents equity home bias estimates for the year 2010. Missing values arise from the 
non-availability of actual country level equity investment data required for the estimation of equity 
home bias. 
 
 
56 
  
3.5 Conclusion 
 
In this chapter the International Capital Asset Model (ICAPM) is applied towards 
investigating equity home bias for 39 countries. The first set of annual home bias 
estimates are obtained for the period 2000 – 2009, using the single factor ICAPM. 
The second set of home bias estimates is obtained for the year 2010 using the diffuse 
priors based ICAPM. While the first sets of estimates are consistent with equity home 
bias estimates in extant literature, some of the estimates arising from the second 
approach are non-intuitive, particularly for the USA. The second approach is also 
hindered by its dependence of wide periods of prior data, which is unavailable for a 
large number of countries included in the set of countries under analysis.  
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CHAPTER 4 
 EQUITY HOME BIAS, MEAN VARIANCE OPTIMISATION AND 
SHRINKAGE 
4.1 Introduction 
 
Mean-variance portfolio analysis (Markowitz 1952) provided the first quantitative 
treatment of the trade-off between profit and risk by offering a systematic treatment of 
the investment dilemma: the conflicting objectives of high return versus low risk. This 
enables the development of a rigorously formulated, operational theory for portfolio 
selection under uncertainty. This chapter approaches the subject of optimal equity 
investment weights and the consequently estimated equity home bias from the 
perspective of the modern portfolio theory (MPT) of Markowitz. It discusses the 
different components of the MPT and also introduces the Bayes-Stein estimator to 
equity home bias estimation. 
 
4.2 The Mean-Variance Models 
 
Growth and development in the global financial markets have been accompanied by a 
substantial increase in the variety and complexity of models and modelling techniques 
used in quantitative finance, particularly in portfolio allocation. The consequent and 
apparently excessive reliance on quantitative models for financial decision making 
draws scrutiny and criticism when financial market outcomes are extreme and deviant 
from investor expectations. It can therefore be argued that greater emphasis may be 
needed on employing techniques that account for the likelihood of extreme events and 
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the uncertainty inherent in the decision-making environment. The models used in this 
chapter are selected from this perspective. 
 
4.2.1 The GMVP (global minimum variance portfolio) 
 
Considering a global investment universe of N assets with variance-covariance matrix 
of returns denoted by S, the GMVP (gmvp) is the portfolio 𝑥 = [𝑥1, … . , 𝑥𝑛] with the 
lowest variance from among all feasible portfolios. From Merton (1973) the gmvp is 
defined as: 
𝜔𝑔𝑚𝑣𝑝 = [𝜔1𝑚𝑣𝑝, 𝜔2𝑚𝑣𝑝, … 𝜔𝑁𝑚𝑣𝑝] =  
𝟏 ∙ 𝑆−1
𝟏 ∙ 𝑆−1 ∙ 𝟏𝑇
                                      … … … … … … (4.1) 
where 1 = N dimensional Unit Vector = [11, …., 1𝑁]. 
A particularly important characteristic of the GMVP is that it is the only portfolio on 
the efficient frontier that does not incorporate the expected asset returns in its 
computation. The mean 𝜇𝑔𝑚𝑣𝑝 and the variance 𝜎𝑔𝑚𝑣𝑝
2  of the GMVP are as: 
𝜇𝑔𝑚𝑣𝑝 = 𝜔𝑔𝑚𝑣𝑝 ∙  ?̅?                                                                                                … … … … … … . . (4.2)  
where, ?̅? = Vector of mean asset returns, and, 
𝜎𝑔𝑚𝑣𝑝
2 = 𝜔𝑔𝑚𝑣𝑝  ∙ 𝑆 ∙ 𝜔𝑔𝑚𝑣𝑝
𝑇                                                                               … … … … … … . (4.3) 
 
In this analysis, periodic (annual) GMVPs are constructed for establishing the 
shrinkage targets 𝑟∗ = 𝜇𝑔𝑚𝑣𝑝, and 𝛴 = S. 
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4.2.2 The Tangency (Maximum Sharpe Ratio) Portfolio 
The purpose of this model is to construct the optimal mean-variance portfolio, with 
the maximum Sharpe ratio (MSR) (see Asgharian and Hansson, 2005). The optimal 
portfolio weights 𝑤𝑚𝑠𝑟are solved for through the problem: 
𝑆𝑅𝑤   
𝑚𝑎𝑥 =
𝑤′𝜇
(𝑤′𝑉𝑤)1/2
                                                                                     … … … … … … … … . (4.4) 
st. 𝜄′w = 1  
where μ is the vector of expected returns in excess of the risk free rate, V the return 
covariance matrix for N assets and ι is an (N x 1) vector of ones. The analytical 
solution of the problem in equation (1) is given by: 
𝑤𝑚𝑠𝑟 = (𝜄
′𝑉−1μ)−1𝑉−1μ                                                                                   … … … … … … … (4.5) 
      
4.2.3 Bayes-Stein shrinkage 
 
The Bayes-Stein shrinkage methodology and formulations follow that of Jorion 
(1986). 
 
4.2.3.1 Formulating the likelihood function of future returns 
 
The formulation problem as in Zellner and Chetty (1965), specifies the predictive 
distribution of future returns ?̅? , conditional on the prior comprising the data ?̅? = (?̅?1, 
….. , ?̅?𝑡), on the covariance matrix Σ and on the scalar factor λ as: 
𝑝(?̅? | ?̅?, 𝛴, 𝜆) = ∬ 𝑝(𝑟,̅ ?̅? , 𝜂 |  ?̅?, 𝛴, 𝜆)𝑑?̅?𝑑𝜂                                             … … … … … … … . . (4.6) 
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Σ and λ are typically estimated from the conditional distribution. The joint density 
function of ?̅?, ?̅? and η is given by: 
𝑝(?̅?, ?̅? , 𝜂 | ?̅?, 𝛴, 𝜆) =  
𝑝(?̅?  | ?̅? , 𝜂, 𝛴, 𝜆)    ∙    𝑝( ?̅? , 𝜂 | ?̅?, 𝛴, 𝜆)
𝑝(?̅? | ?̅? , 𝛴)  ∙ 𝑓(𝑝(?̅? | ?̅? , 𝛴)𝑝( 𝜇 ̅| 𝜂, 𝜆)𝑝(𝜂)
                           … … … (4.7) 
Assuming normality, the likelihood function of ?̅?𝑡 , given ?̅? and Σ, is: 
f(?̅?𝑡  | ?̅? , 𝛴)   
exp [(−
1
2)
(?̅? − ?̅?)′𝛴−1(?̅?𝑡 −  ?̅?)] 
                                                                      . . … … … … . . (4.8)   
and, 
 
the density function of ?̅? , given 𝜂 and 𝜆, is given by the informative prior 
 
𝑝( 𝜇 ̅| 𝜂,𝜆,𝛴)
exp [(−
1
2
)(?̅?−𝜂.1 )′𝜆𝛴−1(?̅?−𝜂.1 )]
                                                                                      … … … … … . . (4.9)  
Here the parameter λ is a measure of the tightness of the prior; for λ tending to zero, 
the prior takes the form of a diffuse prior. The parameter η represents the unknown 
“grand mean”, and constitutes a given diffuse prior.  
 
4.2.3.2 The Predictive Density Function 
 
The predictive density function can then be written as: 
 
𝑝(?̅?,?̅? ,𝜂 | ?̅?,𝛴,𝜆) 
exp [(−
1
2
)𝐺(?̅?,?̅?,𝜂,?̅?)]
   , with,  
G = (?̅? − ?̅?)′ 𝛴−1 (?̅? −  ?̅?) +  ∑(?̅?𝑡 − ?̅?)
′ 𝛴−1 (?̅?𝑡 −  ?̅?)
𝑇
𝑡=1
+  (?̅? − 𝜂. 1 )′𝜆𝛴−1(?̅? − 𝜂. 1 )        … … … … … … … … … … … … … … . . (4.10) 
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Integrating over η and  ?̅? , the predictive density can be shown to be normal, with 
mean vector and covariance matrix as: 
                          
𝐸[?̅?] = (1 −  𝜓)?̅?+ . 𝟏. 𝑌0                                                                     … … … … … … … . . (4.11)  
where, 
𝜓 = Shrinkage factor =  𝜆 (𝑇 +  𝜆)⁄ , 
?̅? = Vector of sample means = (1 𝑇⁄ ) ∑ ?̅?𝑡
𝑇
𝑡=1   , 
𝑌0  = Grand mean, and, 
?̅?′ = weights of minimum variance portfolio =  𝟏
′𝛴−1
(𝟏′𝛴−1𝟏)⁄  
and, 
𝑉[?̅?] = 𝛴 [1 + 1 (𝑇 +  𝜆)⁄ ]
+  [𝜆 𝑇(𝑇 + 1 +  𝜆)⁄ ] [
𝟏 ∙ 𝟏′
𝟏′𝛴−1𝟏⁄ ]                              … … … … … … . . (4.12) 
 
The covariance term has the following interpretational decomposition: 
 
𝛴  , the first term, is representative of the variation of ?̅?𝑡 around the mean ?̅? .  
 
𝛴
(𝑇 +  𝜆)⁄  , the second term, represents the uncertainty in the measure of the sample 
average ?̅? , 
 
[𝜆 𝑇(𝑇 + 1 +  𝜆)⁄ ] [
𝟏 ∙ 𝟏′
𝟏′𝛴−1𝟏⁄ ] , the third term, corresponds to the uncertainty in 
the common factor. 
 
The factor λ is computed as: 
𝜆 =
(𝑁+2)(𝑇+1)
(?̅?− 𝑟∗∙𝟏) ∙ 𝛴−1 ∙(?̅?− 𝑟∗ ∙𝟏) ∙(𝑇−𝑁−2)
                                                                     … … … … … … . (4.13)                                           
where 𝑟∗ is the target return obtained from an asset allocation (portfolio investment) 
paradigm. 
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4.3 Empirical analysis and results 
 
The following sections present the optimal country investment weights and home bias 
estimates obtained from the application of the mean-variance optimisation procedures 
including the Bayes-Stein modification. The first set of optimal annual MSR country 
equity investment weights is obtained within the traditional MV optimisation 
framework using the historical vector of country excess returns and variance-
covariance matrix of returns as inputs to the optimisation procedure
12
. These optimal 
weights are presented in following table 4.1. The second set of optimal annual MSR 
country equity investment weights are obtained using the Bayes-Stein shrinkage 
modified vector of excess returns and variance-covariance matrix of excess returns. 
Short-selling is permitted within this estimation framework. These optimal weights 
are presented in table 4.2. As noted in. Baele (2007) and other earlier studies, some 
extreme and non-intuitive allocation weights are possible in the MV framework. The 
results reveal that this is true for both traditional MV and shrinkage approaches, 
though the weights are less extreme in the latter case. 
(Continued) 
 
 
 
 
 
 
 
                                                          
12
 All matrix and vector calculations in this thesis have been performed using the Microsoft Excel 
standard functions for matrix and vector (array) calculations. This includes the periodic variance-
covariance matrix of returns and the blended returns vector in the following chapter 5. 
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Table 4.1: Optimal country weights in annual historic MSR portfolios 
Country 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina -0.0408 0.0225 0.3027 0.1276 -0.0679 -0.0814 0.0186 -0.2802 0.1172 0.1982 
Australia -0.2074 -0.1415 0.2392 -0.6553 -0.2135 0.2554 0.2321 -5.6067 -0.1511 0.4026 
Austria 0.3341 -0.0908 -0.7691 0.1812 0.0751 0.1572 -0.3139 3.0296 0.0089 -0.0445 
Belgium 0.0693 -0.2238 0.2206 0.0452 0.1410 0.0128 0.4727 1.7774 -0.0037 0.3759 
Brazil -0.1230 0.0153 0.3124 -0.0029 -0.1085 -0.1219 -0.4628 -1.9202 -0.3185 0.2423 
Canada 0.2453 -0.2358 0.0157 0.0919 -0.1586 -0.2022 -0.7782 10.4139 0.0903 0.1993 
Chile 0.2819 -0.2045 -0.5137 0.2917 -0.2633 -0.0048 -0.7641 -0.6825 -0.0592 0.1482 
Czech -0.1692 -0.1069 -0.3623 0.1944 0.1034 -0.2266 -0.0595 -0.7576 -0.1384 -0.3161 
Denmark -0.0315 0.1120 -0.0040 0.3958 0.0923 -0.2493 0.1762 0.4997 -0.1945 0.0944 
Finland -0.0155 0.1210 -0.5167 0.0811 -0.0007 -0.2412 -0.5327 2.3941 0.2889 -0.3843 
France 0.7717 -0.1674 0.0349 -0.4689 1.0148 0.7706 0.0173 -6.8366 -0.6774 0.1527 
Germany 0.2131 -0.4676 -0.1329 -0.2659 -1.8305 -0.9490 -0.6411 -6.5334 0.7625 0.0201 
Greece -0.0114 0.0843 0.1443 0.1950 0.3330 0.0533 -0.7444 0.4518 0.1066 -0.2434 
Hong Kong 0.0145 0.2303 1.3577 -0.1793 0.1825 -0.3443 -0.3644 1.0846 -0.3283 -0.2530 
Hungary -0.1847 0.2151 -1.3721 -0.0356 0.3479 0.1510 0.2495 2.2136 -0.0296 -0.1228 
India 0.0294 0.0723 0.4449 0.2311 0.1005 0.1034 0.1272 -1.0622 0.0787 0.2775 
Indonesia 0.1003 -0.0028 0.4107 -0.0487 0.0894 -0.0205 0.0156 -3.4556 -0.0518 0.0924 
Israel -0.0656 0.1121 0.3544 0.1433 0.1822 -0.1984 -0.0349 -3.9576 0.0806 -0.0330 
Italy -0.5676 0.2345 -1.0526 0.0695 1.1258 0.2176 1.2028 -0.4173 -0.0571 -0.7518 
Japan -0.3098 0.2720 0.3406 -0.0505 0.1865 0.2793 -0.0853 -4.0357 0.3960 -0.4907 
Korea 0.1021 -0.2903 -0.3738 -0.0438 -0.2061 -0.3682 0.3690 -0.1846 -0.0610 0.2169 
Malaysia 0.4102 0.1052 2.1605 -0.1372 -0.4185 -0.0044 0.8714 -0.1863 0.0779 0.1814 
Netherlands -0.4208 1.2249 1.3241 -0.0632 -0.5083 -0.4304 -0.1025 -8.7794 -0.0633 -1.7983 
N Zealand 0.3857 -0.0337 -0.4289 0.1912 0.2523 -0.2823 0.0462 6.6710 0.1456 0.2540 
Norway 0.2706 -0.1605 -0.8868 -0.1289 0.5012 -0.0963 0.6816 -6.7547 0.1037 0.3089 
Pakistan 0.0224 -0.0309 -0.5261 0.0243 -0.2353 -0.0228 0.6522 -1.0860 0.1007 0.2199 
Peru 0.4107 0.2395 -0.2675 0.4632 -0.1629 0.0219 -0.2602 -0.7149 0.0453 -0.4961 
Philippines 0.4582 0.2539 1.0717 0.0153 -0.0340 0.0906 -0.6574 2.9052 0.1442 0.2121 
Poland -0.2226 0.1952 0.7695 0.0318 0.3210 0.1931 -0.6247 1.9958 -0.2268 0.0155 
Portugal -0.0239 0.0310 -0.0398 -0.3392 -0.2173 0.0923 -1.0061 -3.7221 0.0306 0.4581 
Russia -0.1781 0.0407 -0.6456 -0.0496 -0.0163 -0.0650 0.0736 4.2204 0.0845 -0.2730 
Singapore -0.2489 -0.0456 -0.1121 -0.0146 0.0407 0.2234 -0.3119 2.0261 0.0775 -0.1490 
Spain -0.0606 0.1275 0.0821 0.1372 -0.3897 0.2023 -0.9296 -2.3391 0.1143 0.3767 
Sweden -0.0289 -0.1337 1.0673 -0.1922 0.3338 0.4328 0.0777 1.9709 -0.0376 -0.0614 
Swiss -0.5962 0.2195 0.2447 0.4573 -1.0300 0.2770 2.2789 22.2730 0.1004 1.5541 
Thailand -0.3009 0.0818 -0.3526 0.0850 -0.0460 0.0284 -0.1072 0.0530 -0.0439 0.2158 
Turkey 0.0284 -0.0477 0.0654 0.0850 0.0823 0.0412 0.5338 -1.9608 0.0394 0.3783 
UK 0.8776 -0.6101 -1.6590 -0.4652 0.3992 0.3617 -0.4601 9.9634 0.1707 -0.1981 
USA -0.2181 -0.0169 0.0522 0.6028 1.0027 0.9437 2.1448 -11.6701 0.2778 0.0201 
Σ Weights 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
Note: The table above presents optimal domestic investment weights obtained from the application of 
the MSR portfolio approach using asset (country) returns. Negative portfolio weights, implying 
conditions where investors should have held short positions on their domestic assets, are present in the 
table. 
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Table 4.2: Optimal country weights in annual Bayes-Stein shrunk MSR 
portfolios 
 
Country 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina -0.0462 0.0162 0.1724 0.1122 -0.0696 -0.0230 0.1101 -0.2537 0.1092 0.1311 
Australia -0.1284 -0.0950 0.0946 -0.5944 -0.1552 0.2206 0.2491 -4.2762 -0.1295 0.1776 
Austria 0.3071 0.0740 -0.3752 0.1955 0.0902 0.1338 -0.1758 2.3441 0.0069 -0.0134 
Belgium 0.1081 0.0311 0.1833 -0.0245 0.1991 0.0377 0.2422 1.3945 0.0061 0.2331 
Brazil -0.0841 -0.0222 0.1682 -0.0570 -0.0779 -0.0906 -0.2703 -1.4307 -0.2864 0.1132 
Canada 0.1664 -0.1775 -0.0178 0.0270 0.0763 -0.1994 -0.2695 7.9318 0.1138 0.1318 
Chile 0.1781 -0.0670 -0.3784 0.2092 -0.0256 -0.0099 -0.3185 -0.5286 -0.0510 0.1224 
Czech -0.0536 -0.0492 -0.1866 0.0757 0.1686 -0.1551 -0.1040 -0.5963 -0.1373 -0.1504 
Denmark -0.0209 0.0297 -0.0217 0.2828 -0.0338 -0.1619 0.1177 0.3909 -0.1844 0.0750 
Finland -0.0096 0.0725 -0.3006 0.0419 -0.0117 -0.2424 -0.2922 1.8172 0.2680 -0.2845 
France 0.5278 -0.2015 0.1251 -0.4629 0.8607 0.6099 0.0332 -5.2563 -0.6106 0.1846 
Germany 0.0594 -0.4890 -0.1118 -0.3419 -0.9435 -0.8362 -0.5724 -4.9503 0.7272 0.0559 
Greece -0.0333 -0.0277 0.0497 0.1560 0.1386 0.0073 -0.3157 0.3607 0.0972 -0.1456 
Hong Kong -0.0571 0.0938 0.7440 0.0159 0.0745 -0.2656 -0.1947 0.8667 -0.3322 -0.1410 
Hungary -0.1398 0.1350 -0.8476 0.0127 0.1206 0.1083 0.1156 1.6998 -0.0321 -0.0778 
India 0.0119 -0.0294 0.3353 0.0628 0.0140 0.0996 0.0192 -0.8255 0.0753 0.1645 
Indonesia 0.0806 -0.0146 0.2857 -0.0897 0.0196 -0.0097 0.0981 -2.6346 -0.0502 0.0579 
Israel -0.0177 0.0427 0.3089 0.1409 0.0265 -0.1534 -0.1769 -2.9968 0.0871 0.0455 
Italy -0.2328 0.3615 -0.7566 0.0975 0.6776 0.1187 0.7520 -0.1851 -0.1231 -0.5127 
Japan -0.1038 0.1973 0.2826 0.0589 0.2054 0.2988 0.1941 -2.9759 0.4289 -0.1414 
Korea 0.0781 -0.0374 -0.1936 0.0348 -0.1060 -0.2816 0.0431 -0.1299 -0.0544 0.1275 
Malaysia 0.2785 0.1250 1.2933 0.0040 -0.1122 0.0681 0.6207 -0.1580 0.0773 0.1772 
Netherlands -0.3910 0.4591 0.6755 0.0196 -0.3308 -0.2886 0.1440 -6.7459 -0.0559 -1.1360 
N Zealand 0.2400 0.0715 -0.1255 0.0075 0.0815 -0.2491 0.0282 5.0790 0.1021 0.1443 
Norway 0.2036 -0.0736 -0.5394 -0.0527 0.1319 -0.0764 0.1710 -5.1212 0.0772 0.1610 
Pakistan 0.0466 0.0033 -0.2691 0.0250 0.0061 -0.0072 0.2964 -0.8032 0.0870 0.1304 
Peru 0.4184 0.1641 -0.1532 0.3675 -0.0067 -0.0130 -0.1588 -0.5535 0.0433 -0.3144 
Philippines 0.2831 0.1239 0.6104 0.0654 0.0393 0.0464 -0.2601 2.1684 0.1363 0.1442 
Poland -0.1713 0.1327 0.4044 0.0330 0.1331 0.1474 -0.2400 1.5415 -0.2198 -0.0057 
Portugal -0.0750 0.0612 0.0090 -0.1601 -0.0351 0.1169 -0.5375 -2.7771 0.0141 0.3757 
Russia -0.1250 0.0520 -0.3842 -0.0297 -0.0608 -0.0641 0.0723 3.1977 0.0770 -0.1480 
Singapore -0.1744 -0.0815 -0.0566 -0.1489 0.0431 0.1831 -0.2273 1.5157 0.0991 -0.1537 
Spain -0.1380 -0.0324 0.0751 0.1960 -0.4871 0.1179 -0.2146 -1.7399 0.1305 0.2106 
Sweden 0.0127 -0.0668 0.5659 -0.1937 0.1010 0.3562 0.0074 1.5214 -0.0395 -0.0368 
Swiss -0.3368 0.2474 0.1582 0.3341 -0.3922 0.3101 0.7023 16.8623 0.1137 0.9008 
Thailand -0.2130 0.0126 -0.2314 0.0079 -0.0403 -0.0096 -0.1138 0.0287 -0.0430 0.1089 
Turkey -0.0156 -0.0336 0.0620 0.0605 0.0184 0.0244 0.2501 -1.5189 0.0436 0.1911 
UK 0.7237 -0.1093 -0.8303 -0.0555 0.1336 0.2812 -0.2419 7.5006 0.1767 -0.1096 
USA -0.1570 0.1012 0.1759 0.5666 0.5285 0.8502 1.4174 -8.7634 0.2520 0.2068 
Σ Weights 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 
Note: The table above presents optimal domestic investment weights obtained from the application of 
the Bayes-Stein shrinkage estimator on the MSR portfolio approach using asset (country) returns. 
Negative portfolio weights, implying conditions where investors should have held short positions on 
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their domestic assets, are present in the table. The weights obtained by the “shrunk” approach present 
less extreme values, as can be obtained through mean-variance optimization. 
 
Table 4.3 reports the shrinkage parameters λ and ψ that are used to construct the 
shrunk vector of country excess returns and shrunk variance-covariance matrix of 
returns, which are utilised for creating the shrunk efficient frontier. In the instance of 
2009, for λ = 87.46, and ψ = 0.63, shrinkage in the efficient frontier, as shown in 
Figure 4.1, is quite substantial.  
 
Table 4.3: Shrinkage parameters 
 
Parameters\Period 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
λ 77.39 246.38 
 
81.92 114.67 120.91 124.76 175.51 35.84 133.57 87.46 
 
ψ 
 
0.60 
 
0.83 0.61 0.69 0.70 0.71 0.77 0.41 0.72 0.63 
 
1 + 1/(T + λ) 1.0129 1.0041 1.0122 1.0087 1.0083 1.0080 1.0057 1.0279 1.0075 1.0114 
 
Covariance Term 0.0010 0.0015 0.0008 0.0006 0.0005 0.0003 0.0007 0.0005 0.0005 0.0010 
Note: The table above presents the annual parametric values for the Bayes-Stein shrinkage estimator. 
The Covariance Term represents the last term in eqn. 4.12 previously presented. 
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Figure 4.1:  Global Allocation (Equity Investment) Frontier Comparative 
  
Note: The allocation frontiers have been created using local stock index return implications (first and 
second moments) as the target statistics for the global portfolios. The “BS Frontier” label in the figure 
indicates the frontier, green in colour, arising from the application of the Bayes-Stein shrinkage 
procedure.  The frontiers relate to the annual period 2009. 
The annual estimates of equity home bias corresponding to the historical data based 
MSR and Bayes-Stein shrunk MSR investment paradigms are presented respectively 
in Tables 4.4 and 4.5. The Bayes-Stein shrinkage approach has enabled improvements 
in equity home bias estimates compared to the traditional Markowitz mean-variance 
optimisation framework. The estimates of country optimal weight variance and equity 
home bias variance achieved through shrinkage are lower than those obtained from 
historical estimates (Tables 4.6 and 4.7). 
 
(Continued) 
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Table 4.4: Equity home bias estimates from the historic MSR portfolios 
 
Country 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina 0.9982 0.9972 0.9934 0.9942 0.9957 0.9969 0.9964 0.9984 0.9986 0.9979 
Australia 0.8513 0.8044 0.7362 0.8638 0.8241 0.7452 0.7038 0.9660 0.8471 0.5703 
Austria -0.2100 0.2534 0.5442 0.0300 0.2330 0.4287 0.5314 -1.2496 0.6180 0.4751 
Belgium 0.0291 0.2275 -0.2094 0.0197 -0.0241 0.2836 -0.2813 -1.9096 0.2983 -0.2453 
Brazil N/A 0.9603 0.9424 0.9801 0.9879 0.9922 0.9915 0.9966 0.9948 0.9813 
Canada 0.8011 0.8179 0.7408 0.7705 0.8438 0.8909 -0.9245 -1.0131 0.8409 0.7845 
Chile 0.8025 0.8636 0.8525 0.6795 0.8087 0.7654 0.8426 0.8368 0.8211 0.6344 
Czech 0.8153 0.7562 0.7947 0.8035 0.7445 0.8603 0.7743 0.8773 0.8705 0.8436 
Denmark 0.5785 0.4562 0.5589 0.2865 0.4929 0.6367 -0.3334 0.0198 0.6825 0.3915 
Finland 0.7586 -0.2360 0.7395 0.4469 0.4416 0.6178 0.6168 -1.3616 0.4900 0.5952 
France 0.0480 0.7658 0.6916 0.7496 -1.0360 -0.3875 0.5874 0.9555 0.8382 0.5152 
Germany 0.4505 0.6215 0.5326 0.5450 0.8066 0.7346 0.6737 0.9369 -0.3529 0.4720 
Greece 0.9824 0.9399 0.9248 0.8895 0.8364 0.8958 0.9269 0.7486 0.8596 0.8261 
Hong Kong N/A -0.8260 -1.1030 -0.5964 -0.6789 -0.4192 -0.5002 -1.0214 -0.5383 -0.4919 
Hungary 0.9795 0.9404 0.9805 0.9589 0.8681 0.9265 0.7253 -1.1462 0.8116 0.6222 
India 0.9971 0.9929 0.9905 0.9982 0.9985 0.9983 0.9984 0.9997 0.9991 0.9980 
Indonesia N/A 0.9990 0.9977 0.9986 0.9985 0.9979 0.9947 0.9996 0.9958 0.9921 
Israel 0.8794 0.8588 0.8422 0.8416 0.8023 0.8244 0.7851 0.9662 0.8420 0.7196 
Italy 0.7541 0.4155 0.7678 0.4379 -1.2337 0.4017 -1.3982 0.6708 0.6590 0.7270 
Japan 0.9414 0.8606 0.8457 0.8918 0.8303 0.8146 0.8673 0.9701 0.7897 0.8737 
Korea N/A 0.9826 0.9897 0.9722 0.9490 0.9577 0.8463 0.8684 0.9053 0.8005 
Malaysia N/A 0.9838 -1.0111 0.9893 0.9933 0.9853 0.6239 0.9376 0.9208 0.8712 
Netherlands 0.7757 -1.6161 -1.9564 0.5917 0.7070 0.6959 0.5354 0.9532 0.6225 0.8091 
N Zealand 0.2626 0.4643 0.5739 0.1292 -0.0024 -0.1615 -0.0375 -1.1274 0.1638 -0.2805 
Norway 0.3396 0.5839 0.7338 0.4953 -0.1249 0.5393 -0.4737 0.9296 0.4028 -0.0756 
Pakistan N/A N/A N/A 0.9872 0.9931 0.9858 0.9763 0.9966 0.9955 0.9939 
Peru 0.4106 0.5439 0.7249 0.3503 0.7419 0.6896 0.8552 0.8812 0.8119 0.8334 
Philippines N/A 0.9177 -1.3900 0.9834 0.9888 0.9923 0.9978 -1.0027 0.9910 0.9872 
Poland 0.9978 0.9904 0.9561 0.9906 0.9613 0.9638 0.9611 -1.0828 0.9712 0.8990 
Portugal 0.3398 0.2288 0.4153 -0.0229 -0.2559 0.4347 0.7390 0.9239 0.6833 -0.0282 
Russia 0.9971 N/A 0.9976 0.9944 0.9964 0.9967 0.9987 1.0021 0.9948 0.9954 
Singapore N/A 0.6436 0.6136 0.4555 0.4482 0.3122 0.5371 -1.4795 0.5476 0.5687 
Spain 0.0476 -0.5810 -0.5904 -0.8721 -0.9365 -0.5568 -0.1784 -0.7022 0.3468 -0.1327 
Sweden 0.6690 0.5355 -1.1291 0.5690 0.2017 0.1192 0.4081 -1.4834 0.6047 0.5086 
Swiss 0.7132 0.3481 0.3195 -0.0822 0.7169 0.2697 -1.3927 -1.0232 0.5801 -1.9166 
Thailand 0.9975 0.9928 0.9966 0.9851 0.9869 0.9834 0.9767 0.9639 0.9764 0.9568 
Turkey 0.9999 0.9966 0.9977 0.9979 0.9972 0.9986 0.9957 0.9998 0.9995 0.9972 
UK -0.5879 0.7858 0.8770 0.7416 0.3316 0.4180 0.7093 -1.0457 0.6258 0.6005 
USA 0.8964 0.8478 0.8356 0.5240 -1.0131 -0.7538 -1.2329 0.9780 0.7213 0.6743 
Note: The table above presents equity home bias estimates obtained from the application of the MSR 
allocation approach on a portfolio of country assets. Historic country (index) returns data was used as 
input to the MSR model. 
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Table 4.5: Equity home bias estimates from the Bayes-Stein shrunk MSR 
portfolios 
 
Country 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina 0.9982 0.9972 0.9945 0.9943 0.9957 0.9967 0.9961 0.9984 0.9986 0.9981 
Australia 0.8409 0.7961 0.7783 0.8586 0.8152 0.7565 0.6971 0.9574 0.8441 0.6878 
Austria -0.1779 0.1206 0.4137 0.0127 0.2202 0.4441 0.4763 -1.3768 0.6188 0.4590 
Belgium -0.0130 0.0243 -0.1541 0.0863 -0.0901 0.2650 0.0317 -1.5579 0.2914 -0.0725 
Brazil N/A 0.9617 0.9524 0.9811 0.9876 0.9920 0.9902 0.9959 0.9946 0.9840 
Canada 0.8199 0.8088 0.7493 0.7858 0.8041 0.8906 0.8942 -1.0178 0.8367 0.8013 
Chile 0.8274 0.8461 0.8380 0.7129 0.7644 0.7666 0.7894 0.8204 0.8197 0.6451 
Czech 0.7951 0.7428 0.7643 0.8287 0.7244 0.8517 0.7834 0.8649 0.8703 0.8211 
Denmark 0.5741 0.5023 0.5665 0.3989 0.5548 0.6094 0.3776 0.1949 0.6798 0.4043 
Finland 0.7572 -0.1938 0.6962 0.4695 0.4477 0.6182 0.5454 -1.6169 0.5046 0.5638 
France 0.5398 0.7724 0.6598 0.7486 -0.6606 0.0399 0.5806 0.9442 0.8315 0.4962 
Germany 0.5403 0.6270 0.5237 0.5708 0.7183 0.7183 0.6595 0.9202 -0.2567 0.4520 
Greece 0.9828 0.9465 0.9323 0.8946 0.8733 0.9006 0.9031 0.7844 0.8611 0.8112 
Hong Kong N/A -0.7951 -0.9263 -0.6632 -0.6364 -0.4532 -0.5624 -0.9664 -0.5370 -0.5374 
Hungary 0.9787 0.9459 0.9750 0.9569 0.9022 0.9301 0.7668 -1.2535 0.8121 0.6064 
India 0.9972 0.9936 0.9921 0.9986 0.9986 0.9983 0.9985 0.9996 0.9991 0.9983 
Indonesia N/A 0.9990 0.9981 0.9987 0.9986 0.9979 0.9942 0.9995 0.9958 0.9924 
Israel 0.8737 0.8691 0.8526 0.8420 0.8339 0.8176 0.8110 0.9581 0.8409 0.6966 
Italy 0.6874 0.2992 0.7287 0.4204 -0.4010 0.4688 -0.5131 0.6063 0.6791 0.6839 
Japan 0.9305 0.8736 0.8582 0.8792 0.8263 0.8094 0.8213 0.9621 0.7776 0.8350 
Korea N/A 0.9783 0.9882 0.9700 0.9443 0.9548 0.8986 0.8621 0.9047 0.8210 
Malaysia N/A 0.9835 -1.0439 0.9877 0.9915 0.9841 0.8725 0.9361 0.9208 -0.8719 
Netherlands 0.7709 0.3251 -0.0424 0.5572 0.6679 0.6625 0.4016 0.9409 0.6198 0.7499 
N Zealand 0.4039 0.4036 0.4591 0.2904 0.1840 -0.1393 -0.0193 -1.1772 0.2044 -0.1747 
Norway 0.3952 0.5503 0.6737 0.4588 0.3434 0.5308 -0.2701 0.9108 0.4200 0.1089 
Pakistan N/A N/A N/A 0.9872 0.9915 0.9856 0.9883 0.9961 0.9955 0.9945 
Peru 0.4028 0.5851 0.6976 0.4486 0.7019 0.7003 0.8425 0.8688 0.8123 0.8103 
Philippines 0.0000 0.9299 0.9282 0.9825 0.9879 0.9927 0.9971 -1.0044 0.9910 0.9882 
Poland 0.9977 0.9911 0.9830 0.9906 0.9697 0.9657 0.9491 -1.1523 0.9711 0.9011 
Portugal 0.3712 0.2040 0.3865 -0.1536 -0.3673 0.4189 0.6595 0.9049 0.6885 0.1068 
Russia 0.9970 N/A 0.9972 0.9943 0.9966 0.9967 0.9987 -1.0030 0.9948 0.9949 
Singapore N/A 0.6555 0.5933 0.5192 0.4468 0.3461 0.5052 -1.9541 0.5368 0.5705 
Spain 0.1124 -0.5042 -0.5873 -0.8808 -0.9320 -0.5099 -0.4828 -0.6370 0.3346 0.0896 
Sweden 0.6550 0.5063 -0.2000 0.5696 0.4084 0.2240 0.4501 -1.9002 0.6055 0.4970 
Swiss 0.6575 0.3239 0.3894 0.1121 0.5872 0.2346 -0.4073 -1.0311 0.5738 -0.8048 
Thailand 0.9974 0.9933 0.9963 0.9862 0.9868 0.9841 0.9768 0.9648 0.9764 0.9620 
Turkey 0.9999 0.9965 0.9977 0.9980 0.9974 0.9986 0.9974 0.9998 0.9995 0.9979 
UK -0.0698 0.6891 0.8213 0.6414 0.5365 0.4832 0.6582 -1.0630 0.6231 0.5687 
USA 0.8909 0.8278 0.8109 0.5637 0.5665 -0.3452 -1.6387 0.9714 0.7309 0.5977 
Note: The table above presents equity home bias estimates obtained from the application of the Bayes-
Stein shrinkage estimator on a portfolio of country assets. Historic country (index) returns data was 
used as input to the MSR model, which was modified using the shrinkage estimator. 
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Table 4.6: Optimal Domestic Weight Comparative: Historic MSR and Bayes-
Stein shrunk MSR portfolios. 
 
   Historic MSR    Bayes-Stein shrunk MSR   ∆ Var  
Country Min Max  Mean Var(a)   Min Max  Mean Var(b)   = a - b 
Argentina -0.2802 0.3027 0.0317 0.0270 
 
-0.2537 0.1724 0.0259 0.0166 
 
0.0104 
Australia -5.6067 0.4026 -0.5846 3.2130 
 
-4.2762 0.2491 -0.4637 1.8563 
 
1.3567 
Austria -0.7691 3.0296 0.2568 1.0438 
 
-0.3752 2.3441 0.2587 0.5735 
 
0.4703 
Belgium -0.2238 1.7774 0.2887 0.3129 
 
-0.0245 1.3945 0.2411 0.1738 
 
0.1391 
Brazil -1.9202 0.3124 -0.2488 0.3980 
 
-1.4307 0.1682 -0.2038 0.2059 
 
0.1921 
Canada -0.7782 10.4139 0.9682 11.1022 
 
-0.2695 7.9318 0.7783 6.3405 
 
4.7617 
Chile -0.7641 0.2917 -0.1770 0.1446 
 
-0.5286 0.2092 -0.0869 0.0608 
 
0.0838 
Czech -0.7576 0.1944 -0.1839 0.0700 
 
-0.5963 0.1686 -0.1188 0.0406 
 
0.0294 
Denmark -0.2493 0.4997 0.0891 0.0543 
 
-0.1844 0.3909 0.0473 0.0326 
 
0.0217 
Finland -0.5327 2.3941 0.1194 0.7167 
 
-0.3006 1.8172 0.1059 0.3983 
 
0.3184 
France -6.8366 1.0148 -0.5388 5.1984 
 
-5.2563 0.8607 -0.4190 3.1048 
 
2.0936 
Germany -6.5334 0.7625 -0.9825 4.2922 
 
-4.9503 0.7272 -0.7403 2.4274 
 
1.8648 
Greece -0.7444 0.4518 0.0369 0.1106 
 
-0.3157 0.3607 0.0287 0.0333 
 
0.0773 
Hong Kong -0.3644 1.3577 0.1400 0.3739 
 
-0.3322 0.8667 0.0804 0.1663 
 
0.2076 
Hungary -1.3721 2.2136 0.1432 0.7646 
 
-0.8476 1.6998 0.1095 0.3970 
 
0.3676 
India -1.0622 0.4449 0.0403 0.1655 
 
-0.8255 0.3353 -0.0072 0.0935 
 
0.0720 
Indonesia -3.4556 0.4107 -0.2871 1.2576 
 
-2.6346 0.2857 -0.2257 0.7271 
 
0.5305 
Israel -3.9576 0.3544 -0.3417 1.6377 
 
-2.9968 0.3089 -0.2693 0.9376 
 
0.7001 
Italy -1.0526 1.2028 0.0004 0.5549 
 
-0.7566 0.7520 0.0197 0.2349 
 
0.3200 
Japan -4.0357 0.3960 -0.3498 1.7633 
 
-2.9759 0.4289 -0.1555 1.0134 
 
0.7499 
Korea -0.3738 0.3690 -0.0840 0.0628 
 
-0.2816 0.1275 -0.0519 0.0164 
 
0.0464 
Malaysia -0.4185 2.1605 0.3060 0.5486 
 
-0.1580 1.2933 0.2374 0.1852 
 
0.3634 
Netherlands -8.7794 1.3241 -0.9617 8.3284 
 
-6.7459 0.6755 -0.7650 4.6647 
 
3.6637 
N Zealand -0.4289 6.6710 0.7201 4.4353 
 
-0.2491 5.0790 0.5380 2.5646 
 
1.8707 
Norway -6.7547 0.6816 -0.6161 4.8403 
 
-5.1212 0.2036 -0.5119 2.6702 
 
2.1701 
Pakistan -1.0860 0.6522 -0.0882 0.2134 
 
-0.8032 0.2964 -0.0485 0.0899 
 
0.1235 
Peru -0.7149 0.4632 -0.0721 0.1460 
 
-0.5535 0.4184 -0.0206 0.0876 
 
0.0584 
Philippines -0.6574 2.9052 0.4460 0.9313 
 
-0.2601 2.1684 0.3357 0.4620 
 
0.4693 
Poland -0.6247 1.9958 0.2448 0.5163 
 
-0.2400 1.5415 0.1755 0.2695 
 
0.2468 
Portugal -3.7221 0.4581 -0.4736 1.4453 
 
-2.7771 0.3757 -0.3008 0.8098 
 
0.6355 
Russia -0.6456 4.2204 0.3192 1.9263 
 
-0.3842 3.1977 0.2587 1.0848 
 
0.8415 
Singapore -0.3119 2.0261 0.1486 0.4598 
 
-0.2273 1.5157 0.0999 0.2645 
 
0.1953 
Spain -2.3391 0.3767 -0.2679 0.6679 
 
-1.7399 0.2106 -0.1882 0.3440 
 
0.3239 
Sweden -0.1922 1.9709 0.3429 0.4682 
 
-0.1937 1.5214 0.2228 0.2579 
 
0.2103 
Swiss -1.0300 22.2730 2.5779 48.7846 
 
-0.3922 16.8623 1.8900 27.8328 
 
20.9518 
Thailand -0.3526 0.2158 -0.0387 0.0311 
 
-0.2314 0.1089 -0.0493 0.0116 
 
0.0195 
Turkey -1.9608 0.5338 -0.0755 0.4712 
 
-1.5189 0.2501 -0.0918 0.2593 
 
0.2119 
UK -1.6590 9.9634 0.8380 10.7699 
 
-0.8303 7.5006 0.7469 5.7897 
 
4.9802 
USA -11.6701 2.1448 -0.6861 15.3858   -8.7634 1.4174 -0.4822 8.6641   6.7217 
Note: The table above presents a comparison of optimal domestic investment weights obtained from 
the MSR approach and that obtained from the application of the Bayes-Stein shrinkage estimator. The 
historic MSR displays a consistently higher variance in weights compared to the shrunk MSR. 
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Table 4.7: Equity Home Bias Estimate Comparative: Historic MSR and Bayes-
Stein shrunk MSR portfolios. 
   Historic MSR    Bayes-Stein shrunk MSR   ∆ Var  
Country Min Max  Mean Var(a)   Min Max  Mean Var(b)   = a - b 
Argentina 0.9934 0.9986 0.9967 0.0000 
 
0.9943 0.9986 0.9968 0.0000 
 
0.0000 
Australia 0.5703 0.9660 0.7912 0.0117 
 
0.6878 0.9574 0.8032 0.0064 
 
0.0053 
Austria -1.2496 0.6180 0.1654 0.3135 
 
-1.3768 0.6188 0.1211 0.3370 
 
-0.0235 
Belgium -1.9096 0.2983 -0.1812 0.4138 
 
-1.5579 0.2914 -0.1189 0.2764 
 
0.1374 
Brazil 0.9424 0.9966 0.9808 0.0003 
 
0.9524 0.9959 0.9822 0.0002 
 
0.0001 
Canada -1.0131 0.8909 0.4553 0.5655 
 
-1.0178 0.8942 0.6373 0.3401 
 
0.2254 
Chile 0.6344 0.8636 0.7907 0.0059 
 
0.6451 0.8461 0.7830 0.0040 
 
0.0019 
Czech 0.7445 0.8773 0.8140 0.0023 
 
0.7244 0.8703 0.8047 0.0026 
 
-0.0003 
Denmark -0.3334 0.6825 0.3770 0.0994 
 
0.1949 0.6798 0.4863 0.0203 
 
0.0791 
Finland -1.3616 0.7586 0.3109 0.4241 
 
-1.6169 0.7572 0.2792 0.5115 
 
-0.0874 
France -1.0360 0.9555 0.3728 0.4099 
 
-0.6606 0.9442 0.4952 0.2261 
 
0.1838 
Germany -0.3529 0.9369 0.5421 0.1223 
 
-0.2567 0.9202 0.5473 0.0970 
 
0.0253 
Greece 0.7486 0.9824 0.8830 0.0046 
 
0.7844 0.9828 0.8890 0.0036 
 
0.0010 
Hong Kong -1.1030 -0.4192 -0.6861 0.0599 
 
-0.9664 -0.4532 -0.6753 0.0330 
 
0.0269 
Hungary -1.1462 0.9805 0.6667 0.4197 
 
-1.2535 0.9787 0.6621 0.4668 
 
-0.0471 
India 0.9905 0.9997 0.9971 0.0000 
 
0.9921 0.9996 0.9974 0.0000 
 
0.0000 
Indonesia 0.9921 0.9996 0.9971 0.0000 
 
0.9924 0.9995 0.9971 0.0000 
 
0.0000 
Israel 0.7196 0.9662 0.8362 0.0041 
 
0.6966 0.9581 0.8396 0.0042 
 
-0.0001 
Italy -1.3982 0.7678 0.2202 0.6766 
 
-0.5131 0.7287 0.3660 0.2079 
 
0.4687 
Japan 0.7897 0.9701 0.8685 0.0030 
 
0.7776 0.9621 0.8573 0.0032 
 
-0.0002 
Korea 0.8005 0.9897 0.9191 0.0045 
 
0.8210 0.9882 0.9247 0.0033 
 
0.0012 
Malaysia -1.0111 0.9933 0.6993 0.4250 
 
-1.0439 0.9915 0.5289 0.7140 
 
-0.2890 
Netherlands -1.9564 0.9532 0.2118 1.1293 
 
-0.0424 0.9409 0.5653 0.0771 
 
1.0522 
N Zealand -1.1274 0.5739 -0.0015 0.2261 
 
-1.1772 0.4591 0.0435 0.2349 
 
-0.0088 
Norway -0.4737 0.9296 0.3350 0.1868 
 
-0.2701 0.9108 0.4122 0.1017 
 
0.0851 
Pakistan 0.9763 0.9966 0.9898 0.0001 
 
0.9856 0.9961 0.9912 0.0000 
 
0.0001 
Peru 0.3503 0.8812 0.6843 0.0353 
 
0.4028 0.8688 0.6870 0.0263 
 
0.0090 
Philippines -1.3900 0.9978 0.4962 0.9307 
 
-1.0044 0.9971 0.7548 0.4359 
 
0.4948 
Poland -1.0828 0.9978 0.7609 0.4204 
 
-1.1523 0.9977 0.7567 0.4507 
 
-0.0303 
Portugal -0.2559 0.9239 0.3458 0.1408 
 
-0.3673 0.9049 0.3219 0.1517 
 
-0.0109 
Russia 0.9944 1.0021 0.9970 0.0000 
 
-1.0030 0.9987 0.7741 0.4441 
 
-0.4441 
Singapore -1.4795 0.6436 0.2941 0.4524 
 
-1.9541 0.6555 0.2466 0.6888 
 
-0.2364 
Spain -0.9365 0.3468 -0.4156 0.1746 
 
-0.9320 0.3346 -0.3997 0.1863 
 
-0.0117 
Sweden -1.4834 0.6690 0.1003 0.5865 
 
-1.9002 0.6550 0.1816 0.5960 
 
-0.0095 
Swiss -1.9166 0.7169 -0.1467 0.9007 
 
-1.0311 0.6575 0.0635 0.3630 
 
0.5377 
Thailand 0.9568 0.9975 0.9816 0.0002 
 
0.9620 0.9974 0.9824 0.0002 
 
0.0000 
Turkey 0.9957 0.9999 0.9980 0.0000 
 
0.9965 0.9999 0.9983 0.0000 
 
0.0000 
UK -1.0457 0.8770 0.3456 0.4135 
 
-1.0630 0.8213 0.3889 0.3166 
 
0.0969 
USA -1.2329 0.9780 0.2477 0.7697   -1.6387 0.9714 0.3976 0.6482   0.1215 
Note: The table above presents a comparison of equity home bias estimates obtained from the MSR 
approach and that obtained from the application of the Bayes-Stein shrinkage estimator. 
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The Bayes-Stein shrinkage procedure, with shrinkage parameters estimated directly 
from the sample data, achieved higher portfolio (equity investment) certainty 
equivalence
13
 compared to the traditional mean-variance optimisation procedure 
based solely on parameters estimated from historical data. The certainty equivalent 
comparison is presented in the following figure 4.2. Thus, Bayes-Stein shrinkage 
better addresses the imperative financial-economic consideration of incorporating 
investor preferences in equity home bias estimation. A statistical comparison of the 
historic MSR portfolio based results and the Bayes-Stein MSR based results are 
presented in table 4.8 below. 
 
                                                          
13
 Readers interested in a more detailed understanding of portfolio certainty equivalence can refer to 
Ding et al (2009) and Nock et al (2011) among others. 
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Table 4.8: Historic MSR vs Bayes-Stein MSR: A Statistical Comparison 
 
 
 
 
 
 
 
 
  
 Note: The table above presents a statistical comparison of optimal investment weights obtained from the historical MSR and Bayes-Stein shrunk  
 MSR.  The tests in column 4 and 10 are upper-tail F-test and the test in column 7 is a two tail t-test. ***, ** and * implies significance at 1%, 5% and 10% level. 
 
 
 
Year 
Variance of 
Optimal Weights 
𝐻0: 𝜎𝐻
2 = 𝜎𝐵𝑆
2  
𝐻1: 𝜎𝐻
2 > 𝜎𝐵𝑆
2  
 
Mean of Home 
Bias 
𝐻0: μ𝐻
= μ𝐵𝑆 
𝐻1: μ𝐻
≠ μ𝐵𝑆 
 
Variance of  Home 
Bias 
𝐻0: 𝜎𝐻
2 = 𝜎𝐵𝑆
2  
𝐻1: 𝜎𝐻
2 > 𝜎𝐵𝑆
2  
 
𝜎𝐻
2 
Historic
al 
𝜎𝐵𝑆
2  
Bayes-
Stein 
p-value 
        μ𝐻 
Historical 
     μ𝐵𝑆 
Bayes-
Stein 
p-value 
       𝜎𝐻
2 
Historical 
    𝜎𝐵𝑆
2  
Bayes-
Stein 
p-value 
2000 0.1025 0.0525 0.0225** 0.6106 0.6302 0.8435 0.1710 0.1264 0.2075 
2001 0.0795 0.0248 0.0003*** 0.5589 0.5994 0.7375 0.3284 0.1934 0.0609* 
2002 0.5694 0.1917 0.0007*** 0.4358 0.5689 0.3957 0.6136 0.2819 0.0110** 
2003 0.0664 0.0437 0.1042 0.5888 0.6001 0.9144 0.2106 0.2067 0.4774 
2004 0.2619 0.0849 0.0005*** 0.4533 0.5445 0.5102 0.4428 0.2787 0.0819 
2005 0.1067 0.0767 0.1597 0.5757 0.6024 0.7997 0.2317 0.1838 0.2426 
2006 0.5319 0.1437 0.0001*** 0.4060 0.5111 0.4895 0.5172 0.3529 0.1248 
2007 33.3103 19.1340 0.0458** 0.1245 0.0435 0.7416 1.0897 1.1856 0.3994 
2008 0.0505 0.0461 0.3908 0.6903 0.6939 0.9640 0.1202 0.1138 0.4336 
2009 0.2333 0.0889 0.0021*** 0.5354 0.5325 0.9810 0.3270 0.2377 0.1682 
 
 
73 
  
Figure 4.2: Certainty equivalence comparison: Historic MSR and Bayes-Stein shrunk MSR global equity allocation portfolios 
comprising country assets. 
 
 
Note: Certainty equivalent following the approach of Ding et al (2009) is estimated as 𝐶𝐸 = μ − 𝜎2/2𝑅, where CE = Certainty Equivalent, µ = expected return from portfolio, 
𝜎2 = variance of portfolio returns  and R = investor risk tolerance. In this chapter, µ and 𝜎2 are estimated as previously detailed. Following Ding et al (2009), the value of R has been taken as 
0.10 for the risk averse investor. 
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From the kernel density plots of the Bayes-Stein shrinkage estimated country equity 
home bias presented in Figure 4.3, it is seen that in the period 2000 - 2009, equity 
home bias at the global level remains relatively high and clustered around the 0.9 
level. USA and Canada representing the developed North American economies 
display an equity home bias clustering around the lower level (0.75). Japan 
representing a developed Asian economy displays equity home bias clustering around 
the 0.82 level. UK and Germany representing developed economies from the Euro 
zone, display the lowest levels of equity home bias clustered around the 0.60 level. In 
contrast, India and Argentina representing emerging economies from Asia and South 
America respectively, display highest equity home bias around the 0.998 level. 
Australian equity home bias clustered around the 0.8 level is closer to that of Canada, 
Japan and the USA, but higher than that of the developed Euro zone economies. 
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Figure 4.3: Equity Home Bias Kernel Density Plots 
 
Note: This figure presents the Kernel density plots for a mixed group of developed and emerging economies. Kernel density estimation is a non-parametric approach to 
estimating the probability density function of a random variable. Kernel density estimates are closely related to histograms, but display improved properties such as 
smoothness or continuity. The plots in this figure are generated using the default kernel density plot function in Stata. 
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The time series plots of equity home bias presented in Figure 4.4 indicate a downward 
trend for Australia, Germany and UK (developed Euro-Zone economies), USA and 
Canada (developed American economies) and Japan (developed Asian economy). On 
the other hand Argentina and India (emerging economies) display an upward trend in 
equity home bias.   
 
 The estimate of equity home bias averaged over the sample period is quite high 
(0.85) for the emerging economies whereas for the developed economies it is only 
0.42. The average equity home bias estimate for the European Monetary Union 
(EMU) countries is quite low (0.35) and for non-EMU member countries is 0.74. 
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Figure 4.4: Equity Home Bias Time Series (lines of best fit) Plots – Selected Countries 
 
 
Note: The figure above presents time plots of equity home bias for a mixed set of developed and emerging economies. 
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4.4 Conclusion 
 
This chapter contributes to the literature on mixed modelling by introducing Bayes-
Stein shrinkage estimation to the standard MV framework for obtaining optimal 
country level equity investment weights. This approach reduces the estimation 
uncertainty of the traditional mean-variance optimisation framework, resulting in 
more acceptable home bias estimates. The estimates of equity home bias obtained 
through the shrinkage methodology vary across 39 countries. The home bias puzzle 
continues to persist as the estimates for some developed economies show a declining 
trend as opposed to an increasing trend in some emerging economies during the study 
period, 2000-2009.   
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CHAPTER 5 
EQUITY HOME BIAS AND THE BLACK LITTERMAN MODEL 
 
 
5.1 Introduction 
 
The Black-Litterman asset allocation model, created by Fischer Black and Robert 
Litterman (1991, 1992), is a sophisticated portfolio construction method that 
overcomes the problem of unintuitive, highly-concentrated portfolios, input-
sensitivity, and estimation error maximization. These three related and well-
documented problems with mean-variance optimization are addressed through Black-
Litterman modelling, in which return is maximized for a given level of risk. The 
Black-Litterman model uses a Bayesian approach to combine the subjective views of 
an investor regarding the expected returns of one or more assets with the market 
equilibrium vector of expected returns (the prior distribution) to form a new, mixed 
estimate of expected returns. The resulting new vector of returns (the posterior 
distribution), leads to intuitive portfolios with sensible portfolio weights. 
 
Introduced in Black and Litterman (1990), this asset allocation model is expanded in 
Black and Litterman (1991, 1992), and discussed in greater detail in Bevan and 
Winkelmann (1998), He and Litterman (1999), and Litterman (2003).The model 
combines the CAPM ( Sharpe 1964), reverse optimization (Sharpe 1974), mixed 
estimation (Theil 1971, 1978), the universal hedge ratio / Black’s global CAPM 
(Black 1989a, 1989b) and Litterman (2003), and mean-variance optimization 
(Markowitz 1952). 
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In a search for a reasonable starting point for expected returns, Black and Litterman 
(1992), He and Litterman (1999), and Litterman (2003) explore several alternative 
forecasts: historical returns, equal “mean” returns for all assets, and risk adjusted 
equal mean returns. They demonstrate that these alternative forecasts lead to extreme 
portfolios – when unconstrained, portfolios with large long and short positions; and, 
when subject to a long only constraint, portfolios that are concentrated in a relatively 
small number of assets. 
 
The Black-Litterman model makes some significant contributions to the problem of 
investment asset allocation.  First, it provides an intuitive prior, the CAPM 
equilibrium market portfolio, as a starting point for estimation of asset returns. 
Previous similar work started either with the uninformative uniform prior distribution 
or with the global minimum variance portfolio. The latter method, described by Frost 
and Savarino (1986), and Jorion (1986), took a shrinkage approach to improve the 
final asset allocation. Neither of these methods has an intuitive connection back to the 
market. Second, the use of 'reverse optimization' for generating a stable distribution of 
returns from the CAPM market portfolio as a starting point is a significant 
improvement to the process of return estimation. Third, the Black-Litterman model 
provides a clear way to specify investors’ views and to blend the Investors’ views 
with prior information. 
 
The Black-Litterman model which incorporates the element of investor subjectivity 
has found limited expression in academic studies of equity home bias, despite its 
significant presence and usage in the finance industry (Beach and Orlov 2007). It may 
be reasonable to argue that the investor views (subjectivity) based approach of the 
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model constitutes the reason behind this limited expression. The contextual note of 
importance is the allocation flexibility allowed by the Black-Litterman model in 
permitting investors to adjust the confidence in their views based on the portfolio risk 
that exist with the allocations. This adjustment of stated confidence in investor views 
is a natural and admissible response to investment risk in the Bayesian context.  
 
This chapter contributes to extant literature on studies of global equity home bias 
through the use of EGARCH derived views which serve as inputs to the analysis of 
global equity home bias. The EGARCH based approach follows that of Beach and 
Orlov (2007). The results from the GARCH model are applied as inputs to the Black-
Litterman model to establish optimal global equity investment weights on an 
expanding window basis. The annual existing market capitalisation weights are 
considered to be the global equilibrium weights from which equilibrium expected 
returns are obtained through reverse optimisation. Expected returns and variances 
obtained from E-GARCH modelling establish investor views. The equilibrium 
expected returns and the investor views are combined using the Bayesian 
methodology underlying the Black-Litterman model for producing a vector of 
expected returns. This expected returns vector is used in conjunction with the 
historical covariance matrix to establish the Black-Litterman investment weights. A 
principal benefit of the Black-Litterman approach is the avoidance of excessive corner 
solutions that many optimisation routines generate when some investment assets have 
high expected returns or low standard deviations (Beach and Orlov 2007).  
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The rest of the chapter is structured as follows: Section 2, discusses the models; 
Section 3, describes the data and variables; Section 4 presents the empirical analysis 
and results; Section 5 summarises and binds the concluding observations. 
 
5.2 The Black-Litterman Model 
 
The fundamental premise of the Black-Litterman model is that the “equilibrium” 
extant in financial markets, represented by the existing capitalisation weights, serves 
as the basis for establishing optimal allocation. The market capitalisation weights are 
used towards establishing the implied expected returns vector. The views held by the 
investor regarding expected returns are the additional input to the asset allocation 
decision. 
 
The model solution takes the form: 
 
E(R) = [(τΣ)−1  + 𝑃′Ω−1𝑃]−1[(τΣ)−1П +  𝑃′Ω−1𝑄]                                   … … … … … … . (5.1) 
 
where, 
 
E(R) is the new (posterior) Combined Return Vector (N x 1 column vector), 
П is the Implied Excess Returns Vector, 
τ is a scalar representing the effective weight placed on the views, 
Σ is the covariance matrix of excess returns (N x N matrix), 
P is a matrix that identifies the assets involved in the views (K x N matrix), 
Ω is a diagonal covariance matrix of error terms from the expressed views, 
representing the uncertainty in each view (K x K matrix). 
Q is the investor views vector. 
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Conceptually, the Black-Litterman model is a complex, weighted average of the 
Implied Equilibrium Return Vector (Π) and the View Vector (Q), in which the 
relative weightings are a function of the scalar (τ) and the uncertainty of the views 
(Ω). 
The components of the model are discussed in the following sub-sections. 
 
 
5.2.1 Equilibrium Excess Returns 
 
The Black-Litterman model uses “equilibrium” returns as a neutral starting point. 
Equilibrium returns are the set of returns that clear the market. The equilibrium 
returns are derived using a reverse optimization method in which the vector of implied 
excess equilibrium returns is extracted from known information using the following 
solution form: 
 
П = λΣ𝑤𝑚𝑘𝑡                                                                                                                 … … … … … … (5.2) 
 
where, 
 
П is the Implied Excess Equilibrium Return Vector (N x 1 column vector), 
λ is the risk aversion coefficient, 
Σ is the covariance matrix of excess returns (N x N matrix), and, 
𝑤𝑚𝑘𝑡 is the market capitalisation weight (N x 1 column vector) of the assets. 
 
The risk aversion coefficient (λ) characterises the expected risk-return trade off. It is 
the rate at which an investor will forego expected return for less variance. In the 
reverse optimization process, the risk aversion coefficient acts as a scaling factor for 
the reverse optimization estimate of excess returns; the weighted reverse optimized 
excess returns equal the specified market risk premium. More excess return per unit of 
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risk (a larger lambda) increases the estimated excess returns. The implied return 
vector П represents the required excess returns that would clear the market, based on 
the given vector of market capitalisation weights 𝑤𝑚𝑘𝑡, the covariance matrix of 
excess returns Σ, and the estimated coefficient of risk aversion λ. 
 
5.2.2 The scalar 𝛕 
 
The value of the scalar τ is the measure of confidence in the implied excess 
equilibrium returns vector. It is used to set the effective weight on the views, and is 
also referred to as the weight-on-views parameter. It combines with the matrix Ω 
(diagonal covariance matrix of error terms) to determine the weighting between the 
views portfolio and the implied equilibrium return equilibrium portfolio. Taking 
values in the range zero to one, it is in most cases near zero. A lower value of τ gives 
greater weight to the implied equilibrium return vector П.  
 
Idzorek (2005) observes that the easiest way of calibrating the Black-Litterman model 
is by assuming the value of the scalar (τ). In He and Litterman (1999) the confidence 
of a view is calibrated by setting the ratio of 𝜔 𝜏⁄  equal to the variance of the view 
portfolio. This calibration makes the actual value of τ irrelevant as the ratio of 𝜔 𝜏⁄  is 
input to the model. Walters (2009) considers three methods of selecting the value for 
τ: (i) Estimating τ from the standard error of the equilibrium covariance matrix, (ii) 
Using confidence intervals, (iii) Examining the investor’s uncertainty as expressed in 
their prior portfolio. 
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5.2.3 The covariance matrix of excess returns  
 
The covariance matrix (also known as dispersion matrix or variance–covariance 
matrix) is a matrix whose element in the i, j position is the covariance between the i 
th
 
and j 
th
 elements of a vector of random variables. Each element of the vector is a 
scalar random variable with a finite number of observed empirical values. In this 
section the annual covariance matrix of excess returns for the 39 countries under 
scrutiny is generated utilising the weekly returns data for each country over the annual 
periods 2000 to 2009. 
 
 
5.2.4 Investor views matrix Q 
 
 
Active equity investment management is about leveraging forecasts. As a means of 
forecast, portfolio managers (PM) or analysts collect information, generate views, and 
seek to convert them into optimal portfolio holdings. These views may not necessarily 
be explicit equity return predictions, but could be views on relative performance or 
portfolio strategies. These investor views regarding the expected returns from some or 
all of the assets in the global investable universe are incorporated in the form of 
matrices for input into the model
14
. 
The effect of a view on the asset allocation is to tilt the portfolio towards 
outperforming assets (countries) and away from underperforming ones. Views are 
dampened by the blend with the equilibrium returns to limit the effect of extremes and 
to ensure greater consistency across the estimates. If the investor has no view, the 
model returns the optimal market capitalisation weights.  
                                                          
14
 Interested readers can refer to Idzorek (2005) for a more detailed explanation of Black-Litterman 
views. 
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The Black-Litterman model permits both absolute and relative views. The views can 
be derived from quantitative or qualitative processes and can be complete, partial and 
even conflicting. Depending on the number of expressed views, the view vector 𝑄 is a 
Kx1 column vector. The model does not require that views be expressed on all 
investable assets. In this paper investor views are represented by country excess 
returns forecasts obtained by the ARCH-M process on a set of regressors detailed in a 
later section. 
 
5.2.5 The diagonal covariance matrix of error terms 𝛀 
 
The uncertainty of the views results in a random, unknown, independent, normally-
distributed Error Term Vector (𝜖), with a mean of 0 and covariance matrix Ω. The 
Error Term Vector (𝜖) does not directly enter the Black-Litterman model. However, 
the variance of each error term (𝜔), which is the absolute difference between from the 
error term’s expected value of 0, enters the matrix. The variance of the error terms (𝜔) 
form Ω, where Ω is a diagonal covariance matrix with 0’s in all off-diagonal positions. 
The off-diagonal elements are 0, because the model assumes that the views are 
independent of each other. The variances of the error terms (𝜔), represent the 
uncertainty of the views. The larger the variance of the error term (𝜔), the greater the 
uncertainty in the view. 
 
In the general case, the matrix representation is as: 
 
 
Ω = [
𝜔1 ⋯ 0
⋮ ⋱ ⋮
0 ⋯ 𝜔𝑘
]                                                                                                      … … … … … . (5.3) 
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5.2.6 The identifying matrix P 
 
The expressed views in column vector 𝑄 are matched to specific assets by matrix 𝑃. 
Each expressed view results in a 1xN vector. Thus, K views result in a KxN matrix. In 
the general case, the 𝑃 vector can be represented as: 
 
𝑃 = [
𝑝1,1 ⋯ 𝑝1,𝑁
⋮ ⋱ ⋮
𝑝𝐾,1 ⋯ 𝑝𝐾,𝑁
]                                                                                        … … … … … … … . (57) 
 
The greater the level of confidence (certainty) in the expressed views, the closer the 
new return vector will be to the views. 
 
If the investor is less confident in the expressed views, the new return vector should 
be closer to the Implied Equilibrium Return Vector (Π). The scalar (τ) is more or less 
inversely proportional to the relative weight given to the Implied Equilibrium Return 
Vector (Π). Unfortunately, guidance in the literature for setting the scalar’s value is 
scarce. Both Black and Litterman (1992) and Lee (2000) address this issue: since the 
uncertainty in the mean is less than the uncertainty in the return, the scalar (τ) is close 
to zero. One would expect the Equilibrium Returns to be less volatile than the 
historical returns. 
 
In the absence of constraints, the Black-Litterman model only recommends a 
departure from an asset’s market capitalization weight if it is the subject of a view. 
For assets that are the subject of a view, the magnitude of their departure from their 
market capitalization weight is controlled by the ratio of the scalar (τ) to the variance 
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of the error term (𝜔) of the view in question. The variance of the error term (𝜔) of a 
view is inversely related to the investor’s confidence in that particular view. Thus, a 
variance of the error term (𝜔) of 0 represents 100% confidence (complete certainty) in 
the view. The magnitude of the departure from the market capitalization weights is 
also affected by other views. Additional views lead to a different Combined Return 
Vector (E[R]), which leads to a new vector of recommended weights. As previously 
stated, this paper uses absolute views on returns. Therefore the matrix P takes the 
form of an N x N diagonal identity matrix, where N equals 39 which is the number of 
countries (assets) under scrutiny. 
 
5.2.7 The Black-Litterman model related variables and data 
 
 
Home bias is investigated for 39 countries in the period 2000 – 2009 (10 years) 
through the subjectivity approach underlying the Black-Litterman model.  
 
Annual equilibrium vectors of excess asset (country) returns are first constructed 
using the following parameters (variables): 
1. Asset (country) market capitalisation – Annual USD denominated asset (country) 
market capitalisation values are obtained from Datastream’s TOTMK series for 
countries.  
2. Historical variance-covariance matrix of asset (country) excess returns - 
Generated from Datatsream’s MSCI country and world returns data for the period 
January 1999 to December 2008.  
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3. The risk aversion parameter λ which is set to 2.615 . 
 
Investor subjectivity is next incorporated into the estimation of optimal country 
investment weights through the investor views vector (ARCHM forecast of asset 
(country) returns) and investor confidence in views matrix (EGARCH forecast of 
return volatility).A collection of macroeconomic factors, mimicking those used in 
many of the classic APT and multifactor pricing model investigations, are utilised in 
the EGarch regressions for establishing investor views. This approach is derived from 
Beach and Orlov (2007). 
 
The global variables (factors) included in the EGARCH model are: 
1. World Production – The growth in world industrial production obtained from 
the world production index,  
2. World Inflation – Obtained from the change in world CPI, 
3. USD Index Return – The return on the US dollar index relative to major 
currencies (the trade-weighted value of the US dollar against major 
currencies), 
4. Premium – The difference in the yield on BAA and AAA bond indexes from 
Moody’s, 
5. Spread – The difference between the US 3 month interbank rate and the 3 
month treasury bill yield, 
6. Term – The difference between the US 10-year treasury bond yield and the 3 
month treasury bill yield, 
7. Oil – The percentage change in the world spot price of oil. 
                                                          
15
 The values of λ in extant literature are typically as 3 (Drobetz 2001), 2.25 (Idzorek 2005), 2.65 
(Beach and Orlov 2007). 
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The local variable included in the model is domestic dividend yield. The domestic 
dividend yields for the 39 countries included in this study are obtained from 
Datastream (country dividend yield database). 
 
Table5.1: Black Litterman Parameter Table 
 
Parameter Description 
τ 
Reflects confidence in views. Takes values 
between 0 and 1. 
Σ n x n covariance matrix of country excess returns. 
P n x n Diagonal matrix (with views imposed on all 
 
assets) identifying assets with views 
Π n x n Implied Excess Equilibrium Return Vector  
Ω 
n x n Diagonal covariance matrix of error terms 
for 
 
views 
Q n x 1 Vector of return views 
    𝑤𝑚𝑘𝑡  n x 1  country (asset) market capitalisation weight 
 
vectors 
λ Global risk aversion parameter 
Note: This table provides a summary description of the variables used in the Black-Litterman asset 
allocation model. 
 
 
5.3 Empirical Results 
 
. 
5.3.1 The Equilibrium Excess Returns Vector 
 
As previously stated in eqn. (5.2), the equilibrium excess returns vector is obtained 
from the solution of П = λΣ𝑤𝑚𝑘𝑡 , where, 
П = λΣ𝑤𝑚𝑘𝑡 
П is the Implied Excess Equilibrium Return Vector (N x 1 column), 
λ is the risk aversion coefficient, 
Σ is the annual historical covariance matrix (N x N )of country (asset) excess returns, 
and, 
𝑤𝑚𝑘𝑡 is the market capitalisation weight (N x 1 column vector) of the assets. 
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The following tables 5.2 and 5.3 display annual asset (country) market capitalisation 
weights and implied equilibrium excess returns vectors, for the 39 countries 
investigated in the period 2000 - 2009. 
(Continued)  
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Table 5.2: 9x1 column vectors of annual country level market capitalisation 
weights. 
 
Country 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Usa 0.4820 0.5121 0.5179 0.4941 0.4859 0.4696 0.4345 0.4085 0.3778 0.3904 
Uk 0.0986 0.0892 0.0979 0.0973 0.0917 0.0940 0.0945 0.0938 0.0870 0.0812 
Turkey 0.0020 0.0019 0.0010 0.0014 0.0020 0.0025 0.0035 0.0032 0.0051 0.0054 
Thailand 0.0012 0.0009 0.0011 0.0017 0.0025 0.0030 0.0031 0.0029 0.0034 0.0034 
Swiss 0.0271 0.0247 0.0278 0.0293 0.0274 0.0275 0.0276 0.0306 0.0282 0.0316 
Sweden 0.0099 0.0112 0.0086 0.0081 0.0101 0.0109 0.0111 0.0118 0.0125 0.0105 
Spain 0.0052 0.0048 0.0046 0.0052 0.0054 0.0058 0.0057 0.0062 0.0094 0.0090 
Singapore 0.0052 0.0048 0.0046 0.0052 0.0054 0.0058 0.0057 0.0062 0.0094 0.0090 
Russia 0.0005 0.0009 0.0011 0.0028 0.0034 0.0048 0.0069 0.0178 0.0207 0.0200 
Portugal 0.0024 0.0026 0.0024 0.0027 0.0023 0.0026 0.0020 0.0024 0.0031 0.0031 
Poland 0.0010 0.0010 0.0011 0.0014 0.0012 0.0015 0.0020 0.0026 0.0038 0.0043 
Philippines 0.0002 0.0002 0.0002 0.0003 0.0006 0.0007 0.0010 0.0011 0.0011 0.0008 
Peru 0.0003 0.0002 0.0003 0.0004 0.0005 0.0005 0.0006 0.0013 0.0014 0.0016 
Pakistan 0.0002 0.0002 0.0002 0.0003 0.0006 0.0007 0.0010 0.0011 0.0011 0.0008 
Norway 0.0021 0.0020 0.0029 0.0032 0.0033 0.0045 0.0059 0.0060 0.0076 0.0065 
N Zealand 0.0010 0.0007 0.0008 0.0012 0.0012 0.0013 0.0012 0.0010 0.0010 0.0009 
Netherlands 0.0257 0.0232 0.0236 0.0226 0.0208 0.0201 0.0162 0.0184 0.0206 0.0149 
Malaysia 0.0033 0.0032 0.0039 0.0051 0.0049 0.0049 0.0047 0.0043 0.0051 0.0052 
Korea 0.0078 0.0058 0.0060 0.0113 0.0104 0.0114 0.0153 0.0172 0.0200 0.0166 
Japan 0.1482 0.1312 0.1192 0.1239 0.1220 0.1173 0.1216 0.1192 0.1009 0.1039 
Italy 0.0217 0.0243 0.0230 0.0237 0.0227 0.0244 0.0246 0.0258 0.0246 0.0225 
Israel 0.0013 0.0018 0.0017 0.0018 0.0021 0.0022 0.0024 0.0025 0.0032 0.0036 
Indonesia 0.0011 0.0009 0.0010 0.0013 0.0017 0.0020 0.0019 0.0028 0.0035 0.0037 
India 0.0047 0.0040 0.0035 0.0051 0.0071 0.0085 0.0118 0.0143 0.0214 0.0206 
Hungary 0.0005 0.0004 0.0004 0.0006 0.0007 0.0009 0.0012 0.0009 0.0011 0.0010 
Hong Kong 0.0005 0.0004 0.0004 0.0006 0.0007 0.0009 0.0012 0.0009 0.0011 0.0010 
Greece 0.0041 0.0030 0.0026 0.0029 0.0030 0.0031 0.0037 0.0042 0.0050 0.0041 
Germany 0.0420 0.0373 0.0343 0.0339 0.0355 0.0370 0.0375 0.0386 0.0438 0.0444 
France 0.0408 0.0446 0.0475 0.0460 0.0486 0.0478 0.0505 0.0567 0.0587 0.0569 
Finland 0.0076 0.0094 0.0063 0.0070 0.0062 0.0056 0.0062 0.0062 0.0079 0.0062 
Denmark 0.0034 0.0035 0.0038 0.0037 0.0045 0.0047 0.0050 0.0048 0.0055 0.0055 
Czech 0.0005 0.0004 0.0004 0.0007 0.0007 0.0008 0.0012 0.0012 0.0015 0.0020 
Chile 0.0018 0.0016 0.0022 0.0022 0.0031 0.0031 0.0036 0.0033 0.0040 0.0045 
Canada 0.0215 0.0252 0.0241 0.0253 0.0288 0.0318 0.0386 0.0373 0.0388 0.0426 
Brazil 0.0057 0.0067 0.0055 0.0048 0.0082 0.0097 0.0143 0.0136 0.0230 0.0253 
Belgium 0.0012 0.0010 0.0011 0.0014 0.0017 0.0026 0.0041 0.0041 0.0046 0.0041 
Austria 0.0012 0.0010 0.0011 0.0014 0.0017 0.0026 0.0041 0.0041 0.0046 0.0041 
Australia 0.0152 0.0126 0.0148 0.0196 0.0206 0.0221 0.0231 0.0223 0.0276 0.0274 
Argentina 0.0014 0.0010 0.0009 0.0004 0.0007 0.0007 0.0008 0.0007 0.0008 0.0014 
Note: The table above presents the annual column vectors of country level market capitalization 
weights, for a global portfolio of 39 countries. The market capitalization data has been obtained from 
Datastream’s “TOTMKT” series. 
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Table 5.3: 9x1 column vectors of country level annual implied equilibrium excess 
returns. 
 
  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Usa 0.0011 0.0014 0.0017 0.0014 0.0009 0.0004 0.0004 0.0005 0.0008 0.0055 
Uk 0.0008 0.0010 0.0014 0.0010 0.0008 0.0005 0.0004 0.0008 0.0010 0.0076 
Turkey 0.0005 0.0010 0.0036 0.0003 -0.0001 0.0007 0.0006 0.0018 0.0020 0.0093 
Thailand 0.0011 0.0015 0.0005 0.0009 0.0002 0.0007 0.0002 0.0010 0.0008 0.0053 
Swiss 0.0008 0.0008 0.0010 0.0011 0.0009 0.0005 0.0003 0.0008 0.0008 0.0062 
Sweden 0.0009 0.0015 0.0029 0.0019 0.0008 0.0008 0.0005 0.0011 0.0012 0.0076 
Spain 0.0010 0.0012 0.0013 0.0014 0.0007 0.0007 0.0004 0.0009 0.0008 0.0075 
Singapore 0.0005 0.0011 0.0009 0.0008 0.0007 0.0005 0.0002 0.0007 0.0012 0.0057 
Russia 0.0012 0.0021 0.0014 0.0011 0.0004 0.0007 0.0005 0.0013 0.0010 0.0103 
Portugal 0.0004 0.0008 0.0006 0.0008 0.0004 0.0005 0.0002 0.0006 0.0007 0.0059 
Poland 0.0005 0.0013 0.0015 0.0006 0.0006 0.0007 0.0007 0.0016 0.0014 0.0080 
Philippines 0.0004 0.0013 0.0000 0.0002 0.0006 0.0004 0.0002 0.0008 0.0016 0.0048 
Peru 0.0002 0.0005 0.0002 0.0002 0.0001 0.0007 0.0005 0.0012 0.0015 0.0084 
Pakistan 0.0002 0.0001 0.0003 0.0001 0.0004 0.0000 0.0001 0.0007 0.0003 -0.0007 
Norway 0.0004 0.0005 0.0006 0.0009 0.0006 0.0006 0.0006 0.0012 0.0012 0.0090 
N Zealand 0.0004 0.0008 0.0007 0.0003 0.0002 0.0004 0.0003 0.0001 0.0010 0.0061 
Netherlands 0.0006 0.0010 0.0013 0.0018 0.0011 0.0006 0.0004 0.0009 0.0010 0.0068 
Malaysia 0.0003 0.0002 0.0003 0.0003 0.0001 0.0003 0.0000 0.0004 0.0011 0.0020 
Korea 0.0009 0.0021 0.0018 0.0013 0.0012 0.0010 0.0006 0.0009 0.0014 0.0077 
Japan 0.0003 0.0007 0.0004 0.0002 -0.0002 0.0001 0.0000 0.0002 -0.0002 -0.0025 
Italy 0.0008 0.0011 0.0013 0.0013 0.0007 0.0005 0.0004 0.0008 0.0009 0.0072 
Israel 0.0008 0.0015 0.0023 0.0009 0.0007 0.0005 0.0003 0.0006 0.0007 0.0017 
Indonesia 0.0004 0.0000 0.0003 0.0000 0.0003 0.0008 0.0003 0.0010 0.0014 0.0060 
India 0.0002 0.0011 0.0011 0.0003 0.0005 0.0006 0.0004 0.0009 0.0012 0.0057 
Hungary 0.0005 0.0011 0.0013 0.0007 0.0002 0.0006 0.0007 0.0017 0.0013 0.0100 
Hong Kong 0.0009 0.0011 0.0009 0.0009 0.0004 0.0005 0.0002 0.0005 0.0011 0.0050 
Greece 0.0006 0.0013 0.0010 0.0007 0.0004 0.0005 0.0004 0.0009 0.0010 0.0069 
Germany 0.0011 0.0015 0.0019 0.0019 0.0013 0.0008 0.0005 0.0010 0.0010 0.0077 
France 0.0008 0.0013 0.0015 0.0016 0.0010 0.0006 0.0004 0.0010 0.0011 0.0074 
Finland 0.0016 0.0026 0.0027 0.0022 0.0012 0.0010 0.0005 0.0010 0.0011 0.0064 
Denmark 0.0003 0.0008 0.0009 0.0009 0.0005 0.0005 0.0004 0.0009 0.0010 0.0078 
Czech 0.0002 0.0007 0.0007 0.0001 0.0003 0.0007 0.0006 0.0013 0.0009 0.0084 
Chile 0.0006 0.0011 0.0006 0.0008 0.0004 0.0005 0.0003 0.0008 0.0011 0.0074 
Canada 0.0011 0.0015 0.0016 0.0012 0.0005 0.0006 0.0006 0.0007 0.0011 0.0080 
Brazil 0.0018 0.0018 0.0022 0.0013 0.0011 0.0011 0.0010 0.0016 0.0020 0.0119 
Belgium 0.0008 0.0009 0.0006 0.0013 0.0008 0.0005 0.0003 0.0009 0.0012 0.0063 
Austria 0.0005 0.0002 0.0003 0.0000 -0.0001 0.0001 0.0001 0.0004 0.0001 0.0037 
Australia 0.0007 0.0010 0.0011 0.0007 0.0003 0.0006 0.0004 0.0006 0.0013 0.0084 
Argentina 0.0002 0.0007 0.0013 0.0009 0.0004 0.0006 0.0008 0.0011 0.0013 0.0099 
Note: The table above presents the vectors of annual implied equilibrium excess returns which have 
been estimated for a value of λ = 2.6. 
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5.3.2 Multi-factor volatility model for forecasting views and variances of views 
 
 
As previously stated in this section, the investor views vector and the corresponding 
matrix of views error terms have been obtained through EGARCH modelling. This 
approach is consistent with and follows that of Beach and Orlov (2007) who 
contextualise this method in the application of Black-Litterman modelling for global 
equity investment. 
 
5.3.3 Difficulty of volatility forecasting 
 
The volatility of asset returns is time-varying and predictable, but forecasting the 
future level of volatility is difficult for at least three reasons. First, volatility forecasts 
are sensitive to the specification of the volatility model. In particular, it is important to 
strike the right balance between capturing the salient features of the data and over 
fitting the data. Second, correctly estimating the parameters of a volatility model can 
be difficult, because volatility is not observable. The further the estimated parameters 
are from the true parameters, the worse the volatility forecasts. Third, volatility 
forecasts are anchored at noisy proxies or estimates of the current level of volatility. 
Even with a perfectly specified and estimated volatility model, forecasts of future 
volatility inherit and potentially even amplify the uncertainty about the current level 
of volatility. 
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5.3.4 The GARCH (1, 1) Model for forecasting volatility 
 
Engle (2001) notes the emergence of the ARCH/GARCH models
16
 as standard tools 
for analysing questions about volatility. Prior to the introduction of the ARCH 
models, virtually no methods were available for forecasting variance.  A useful 
generalization of the ARCH model introduced by Engle (1982) is the GARCH 
parameterization introduced by Bollerslev (1986). It gives parsimonious models that 
are easy to estimate, and even in its simplest form, has proven surprisingly powerful 
in estimating conditional variances. 
The GARCH (1, 1) model takes the specification: 
𝑦𝑡 = 𝑋𝑡
′θ + 𝜖𝑡                                                                                                                … … … … … . (5.4)  
and, 
𝜎𝑡
2 = 𝜔 +  α𝜖𝑡−1
2 +  β𝜎𝑡−1
2                                                                                               … … … . . . (5.5) 
The equation for the dependent variable (the conditional mean) 𝑦𝑡 is written as a 
function of exogenous variables with an error term. The one period ahead forecast of 
variance 𝜎𝑡
2 is based on past information, and is therefore the conditional variance. 
The conditional variance is a function of three terms: 
1. The constant 𝜔, 
2. The information about previous period volatility, measured as the lag of the 
squared residual from the mean equation and represented by 𝜖𝑡−1
2 , the ARCH 
term, 
3. The forecast variance for the previous period represented by 𝜎𝑡−1
2 , the 
GARCH term. 
 
                                                          
16
 Interested readers can check Engle (2001) for a detailed discussion on the suitability of the GARCH 
(1,1) model, also referred to as the GARCH 101 model, for forecasting financial returns variance. 
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GARCH (1, 1) draws reference to the presence of the first-order autoregressive 
GARCH term, and the first order moving average ARCH term. The ordinary ARCH 
model thus represents a special case of the GARCH specification in which there are 
no lagged forecast variances included in the conditional variance equation. 
 
In the financial context, the specification can be construed as an (economic agent or 
investor’s) prediction of return variance which is driven by (i) a weighted average of a 
long term average (the constant), (ii) the forecasted variance of the immediately 
previous period (the GARCH term), and (iii) information about the return volatility as 
observed in the immediately previous period (the ARCH term). If asset (country) 
return variance was unexpectedly large in either direction, it can be expected that the 
investor will increase the estimate of the variance for the next period. This model is 
also consistent with the volatility clustering often seen in financial time series 
(returns) data, where large changes are likely to be followed by even larger changes. 
 
5.3.5 GARCHM for forecasting volatility 
 
In this class of models, the conditional variance enters into the conditional mean 
equation as well as the usual error variance part. 
𝑌𝑡 = 𝜇 +  𝛿𝜎𝑡−1  + 𝜖𝑡                                                                              … … … … … … … … … … (5.6) 
𝜎𝑡
2 = 𝜔 +  α𝜖𝑡−1
2 +  β𝜎𝑡−1
2                                                                          … … … … … … … … … . (5.7)  
When 𝑌𝑡 is considered be an asset (country) return, then in effect the first equation 
suggests that the mean return is dependent on the risk. When the parameter δ is 
positive and significant, it can be concluded that the mean return increases when there 
is greater risk, and therefore in effect δ is representative of the risk premium. 
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5.3.6 EGARCH for estimating expected returns and expected variances of 
returns 
 
Compared to the GARCH process, the advantages of the EGARCH model are well-
known, with the main one being the fact that the model captures the negative dynamic 
asymmetries noticed in many financial series, i.e. the so-called leverage effects.  
 
EGARCH models capture most important stylised feature of returns volatility, namely 
time-series clustering, negative correlation with returns, log-normality, under 
specifications and long memory (Andersen et al 2001). Specifically, EGARCH 
models have been advocated by Nelson (1989, 1991), Pagan and Schwert (1990), and 
Hentschel (1995), among others. Related work on multifactor volatility models 
includes that of Engle and Lee (1999), Gallant, Hsu, and Tauchen (1999), Alizadeh et 
al. (2002), Chernov, Ghysels, Gallant, and Tauchen (2003), Barndorff-Nielsen and 
Shephard (2001), and Bollerslev and Zhou (2002). Finally, the literature on range-
based volatility estimation includes work of Parkinson (1980), Garman and Klass 
(1980), Schwert (1990), Gallant et al. (1999), Yang and Zhang (2000), Alizadeh et al. 
(2002), Brandt and Diebold (2006), and Chou (2005), among others
17
.  
 
For equities it is typically observable that higher volatilities accompany downward 
movements of market indices when compared to upward movements of the same 
magnitude. The asymmetric shocks to volatility are accounted for in the exponential 
GARCH model. The usage of the ARCHM model allows the introduction of 
conditional variance into the mean equation. This model is used in financial 
                                                          
17
 Readers interested in referring to asymmetric co-movements of asset returns modelled by the 
GARCH approach can refer to Kroner and Ng (2008). 
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applications where the expected return on an asset is related to the expected asset risk. 
The estimated coefficient on the expected risk is a measure of the risk-return trade-
off, i.e. the risk premium which therefore implies that the higher the coefficient the 
more favourable the compensation for risk consumption.  
 
In an approach similar to that of Beach and Orlov (2007), the ARCHM and EGARCH 
equations are extended by including additional sets of regressors 𝑧1  and 𝑧2 as: 
𝑦𝑡 = 𝑋𝑡
′θ +  𝛿?̂?𝑡
2 +  𝜓 𝑧1𝑡  +  𝜖𝑡                                                                                … … … … … . (5.8)  
 
log𝜎𝑡
2 = 𝜔 + βlog𝜎𝑡−1
2 +  α |
𝜖𝑡−1
𝜎𝑡−1
| +  𝛾
𝜖𝑡−1
𝜎𝑡−1
+   ϕ𝑧2𝑡                                                … … … . . (5.9) 
 
This EGARCHM(1,1) model with additional regressors is used to estimate expected 
returns and expected variances in this section. The expanding window form of 
regression has been used on the basis that the investor uses all available information at 
the time of investment decision to establish his/her views and the corresponding 
confidence to be reposed in them. The log form ensures that forecasts of the 
conditional variance are non-negative.  
 
We use expanding window EGARCH regressions starting in 1999 and ending in 2008 
for 39 countries examined in this paper for equity home bias. EGARCH regressions 
are used for each country to: 
- Forecast annual excess returns for each country, 
- Obtain one period ahead forecasts of conditional variances of annual excess 
returns. 
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Following the methodology of Beach and Orlov (2007), the sets of additional 
regressors are constructed as: 
 
𝑧1𝑡: Country dividend yield, Premium, Spread, Term and Oil, and, 
 
𝑧2𝑡: Inflation, Dividend yield, Premium, Spread and Term. 
 
 
5.3.7 Spline Interpolation for ensuring data compatibility 
 
This method of interpolation has been applied to the DTWD, oil, inflation and IPI 
variables data for the purpose of making them compatible with the weekly data 
available for the remaining variables utilised in the EGARCH process for generating 
the annual investor views vectors and the corresponding views confidence matrices.  
Cubic spline interpolation
18
 is a fast, efficient and stable method of function 
interpolation. Parallel with the rational interpolation, the spline interpolation is an 
alternative for the polynomial interpolation. 
Spline interpolation is based on the following principle. The interpolation interval is 
divided into small subintervals. Each of these subintervals is interpolated by using the 
third-degree polynomial. The polynomial coefficients are chosen to satisfy certain 
conditions (these conditions depend on the interpolation method). General 
requirements are function continuity and, of course, passing through all given points. 
                                                          
18
 Readers interested in a detailed derivation of a spline interpolation algorithm can refer to Dyer and 
Dyer (2001) “Cubic Spline Interpolation”, IEEE Instrumentation and Measurement magazine. 
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There could also be additional requirements: function linearity between nodes, 
continuity of higher derivatives and so on. 
The main advantages of spline interpolation are its stability and calculation simplicity. 
Sets of linear equations which should be solved to construct splines are very well-
conditioned, therefore, the polynomial coefficients are calculated precisely. As a 
result, the calculation scheme stays stable even for big N. The construction of spline 
coefficients table is performed in O(N) time, and interpolation - in O(log(N)) time. 
 
5.3.7.1 Cubic spline 
All splines utilised in the interpolation are cubic splines which are all piecewise cubic 
functions. The cubic spline is given by the function values in the nodes and derivative 
values on the edges of the interpolation interval (either of the first or second 
derivatives).  
 If the exact values of the first derivative in both boundaries are known, such 
spline is called clamped spline, or spline with exact boundary conditions. This 
spline has interpolation error O(h
 4
). 
 If the value of the first (or second) derivative is unknown, we can set the so-
called natural boundary conditions S''(A)=0, S''(B)=0. Thus, we get a natural 
spline. The natural spline has interpolation error O(h
 2
). The closer to the 
boundary nodes the more the error becomes. In the inner nodes the 
interpolation accuracy is much better. 
 One more boundary condition which we can use when boundary derivatives 
are unknown is the "parabolically terminated spline". In this case, the 
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boundary interval is represented as the second (instead of the third) degree 
polynomial (for inner intervals, third-degree polynomials are still used). In a 
number of cases this provides better accuracy than natural boundary 
conditions. 
 Periodic boundary conditions can also be set (these kinds of conditions are 
used to model periodic functions). 
It is possible to combine different types of boundary conditions for different 
boundaries. It is also suitable when only partial information about the function 
behaviour at the boundaries is available (e.g., we know the left boundary derivative, 
and have no information about the right boundary derivative).  
 
5.3.8 EGARCH Output 
 
The views used in this paper are generated from expanding window EGARCH models 
applied to each country’s (asset’s) returns. The expanding window approach enables 
the incorporation of all information available to the investor. The EGARCH model 
also generates the variances used in matrix Ω. Absolute views on returns are used in 
this application of the Black-Litterman model. 
 
(Continued) 
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Table 5.4: Annual (column) vectors of investor views 
 
  2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
USA 0.0014 0.0085 0.0005 0.0117 0.0059 0.0022 0.0079 0.0047 0.0036 0.0041 
UK 0.0113 0.0151 0.0112 0.0057 0.0036 0.0026 0.0046 0.0025 0.0108 0.0208 
Turkey 0.0480 0.0042 0.0620 0.0050 0.0100 0.0024 0.0013 0.0037 0.0114 0.0172 
Thailand 0.0106 0.0028 0.0083 0.0207 0.0075 0.0062 0.0121 0.0046 0.0063 0.0079 
Swiss 0.0042 0.0015 0.0029 0.0039 0.0028 0.0036 0.0006 0.0016 0.0004 0.0038 
Sweden 0.0210 0.0294 0.0204 0.0147 0.0094 0.0002 0.0003 0.0002 0.0078 0.0007 
Spain 0.0011 0.0294 0.0373 0.0021 0.0050 0.0016 0.0090 0.0022 0.0062 0.0019 
Singapore 0.0296 0.0092 0.0263 0.0109 0.0008 0.0051 0.0040 0.0031 0.0030 0.0009 
Russia 0.0163 0.1608 0.0067 0.0039 0.0106 0.0018 0.0028 0.0034 0.0095 0.0106 
Portugal 0.0021 0.0128 0.0107 0.0028 0.0005 0.0016 0.0026 0.0006 0.0046 0.0180 
Poland 0.0029 0.0013 0.0127 0.0043 0.0075 0.0003 0.0039 0.0020 0.0100 0.0044 
Philippines 0.0069 0.0618 0.0015 0.0181 0.0023 0.0072 0.0088 0.0012 0.0018 0.0095 
Peru 0.0038 0.0091 0.0024 0.0037 0.0056 0.0056 0.0066 0.0023 0.0080 0.0170 
Pakistan 0.0098 0.0396 0.0314 0.0087 0.0031 0.0030 0.0097 0.0099 0.0011 0.0418 
Norway 0.0030 0.0144 0.0063 0.0098 0.0034 0.0036 0.0037 0.0009 0.0021 0.0182 
N Zealand 0.0032 0.0000 0.0232 0.0019 0.0133 0.0077 0.0029 0.0016 0.0017 0.0031 
Netherlands 0.0027 0.0013 0.0067 0.0066 0.0003 0.0005 0.0042 0.0027 0.0024 0.0136 
Malaysia 0.0235 0.0334 0.0240 0.0029 0.0069 0.0002 0.0027 0.0016 0.0094 0.0059 
Korea 0.0005 0.0008 0.0273 0.0006 0.0005 0.0144 0.0051 0.0016 0.0010 0.0082 
Japan 0.0015 0.0200 0.0047 0.0082 0.0005 0.0058 0.0093 0.0008 0.0045 0.0060 
Italy 0.0038 0.0007 0.0025 0.0024 0.0026 0.0006 0.0021 0.0005 0.0102 0.0084 
Israel 0.0043 0.0218 0.0265 0.0009 0.0068 0.0038 0.0020 0.0097 0.0065 0.0011 
Indonesia 0.0670 0.0040 0.0125 0.0038 0.0108 0.0041 0.0090 0.0063 0.0144 0.0144 
India 0.0038 0.0250 0.0140 0.0122 0.0046 0.0058 0.0049 0.0050 0.0015 0.0091 
Hungary 0.0000 0.0048 0.0143 0.0032 0.0116 0.0019 0.0117 0.0040 0.0099 0.0041 
Hong Kong 0.0002 0.0050 0.0317 0.0096 0.0071 0.0017 0.0034 0.0009 0.0044 0.0083 
Greece 0.0147 0.0220 0.0070 0.0099 0.0025 0.0010 0.0078 0.0015 0.0028 0.0000 
Germany 0.0037 0.0083 0.0126 0.0078 0.0027 0.0017 0.0040 0.0004 0.0019 0.0124 
France 0.0056 0.0020 0.0097 0.0006 0.0103 0.0024 0.0032 0.0002 0.0115 0.0148 
Finland 0.0066 0.0133 0.0225 0.0116 0.0039 0.0014 0.0041 0.0021 0.0101 0.0025 
Denmark 0.0121 0.0095 0.0020 0.0088 0.0049 0.0008 0.0045 0.0009 0.0115 0.0113 
Czech Rep 0.0071 0.0103 0.0133 0.0077 0.0061 0.0022 0.0033 0.0022 0.0044 0.0092 
Chile 0.0161 0.0093 0.0090 0.0025 0.0039 0.0019 0.0065 0.0014 0.0050 0.0074 
Canada 0.0075 0.0029 0.0121 0.0023 0.0048 0.0001 0.0033 0.0012 0.0129 0.0125 
Brazil 0.0088 0.0035 0.0126 0.0032 0.0044 0.0029 0.0065 0.0006 0.0103 0.0028 
Belgium 0.0084 0.0054 0.0042 0.0091 0.0024 0.0026 0.0006 0.0002 0.0056 0.0146 
Austria 0.0119 0.0025 0.0112 0.0046 0.0073 0.0087 0.0110 0.0047 0.0022 0.0092 
Australia 0.0063 0.0031 0.0155 0.0076 0.0026 0.0027 0.0021 0.0015 0.0031 0.0090 
Argentina 0.0088 0.0216 0.0183 0.0047 0.0125 0.0001 0.0001 0.0049 0.0016 0.0957 
Note: The table above presents the annual vectors of investor “views” on country returns. The investor 
views vector permits the incorporation of subjectivity in, i.e. investor perception of, expected country 
returns.  
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5.3.9 The Combined (Blended) Excess Returns Vector 
 
 
As previously stated in the chapter, the Black-Litterman model facilitates the (equity 
investment) asset allocation process by enabling the investor to combine (blend) any 
views (which are contextually represented by the EGARCH generated views 
previously described and presented) with the vector of implied (market) excess 
equilibrium returns. When no views are present the resultant Black-Litterman 
expected excess returns equal the expected excess returns consistent with market 
equilibrium. Conversely the existence of investor views causes the resulting excess 
expected returns to adjust accordingly and away from the market equilibrium based 
excess returns. This analysis assumes the position of an investor who establishes 
views on the market capitalisation generated equilibrium excess returns, by expanding 
window EGARCH regressions of country (index) returns on a set of global and local 
variables that are common in portfolio literature. 
 
The tables below presents the annual column vectors of blended excess returns 
obtained from the Black-Litterman model, at 4 different levels of investor confidence 
in the views represented by the parameter τ. 
 
(Continued)  
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Tables 5.5.1 to 5.5.4: Combined (blended) excess returns vectors arising from 
investor views on market capitalisation based excess equilibrium returns. 
Table 5.5.1 
τ = 0.01 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina 0.0021 0.0044 0.0003 0.0006 0.0006 0.0004 0.0006 0.0010 0.0021 0.0013 
Australia 0.0017 0.0031 0.0004 0.0002 0.0002 0.0005 0.0004 0.0005 0.0021 0.0005 
Austria 0.0044 0.0065 0.0006 0.0000 0.0000 0.0002 0.0003 0.0004 0.0002 0.0023 
Belgium 0.0095 0.0088 0.0006 0.0006 0.0006 0.0004 0.0003 0.0007 0.0018 0.0005 
Brazil 0.0014 0.0022 0.0011 0.0007 0.0007 0.0008 0.0007 0.0013 0.0033 0.0023 
Canada 0.0023 0.0061 0.0009 0.0006 0.0006 0.0004 0.0005 0.0006 0.0018 0.0017 
Chile 0.0016 0.0044 0.0002 0.0005 0.0005 0.0004 0.0002 0.0006 0.0017 0.0007 
Czech 0.0045 0.0064 0.0002 0.0000 0.0000 0.0005 0.0005 0.0011 0.0015 0.0012 
Denmark 0.0050 0.0077 0.0002 0.0003 0.0003 0.0004 0.0004 0.0007 0.0017 0.0011 
Finland -0.0003 0.0034 0.0009 0.0011 0.0011 0.0009 0.0005 0.0009 0.0018 0.0015 
France 0.0032 0.0055 0.0001 0.0008 0.0008 0.0005 0.0004 0.0008 0.0018 0.0015 
Germany 0.0046 0.0050 0.0003 0.0009 0.0009 0.0006 0.0004 0.0009 0.0017 0.0008 
Greece 0.0017 0.0034 0.0000 0.0002 0.0002 0.0004 0.0003 0.0007 0.0016 0.0003 
Hong Kong 0.0016 0.0006 0.0002 0.0004 0.0004 0.0004 0.0002 0.0004 0.0018 0.0015 
Hungary 0.0017 0.0024 0.0009 0.0003 0.0003 0.0004 0.0005 0.0014 0.0022 0.0006 
India 0.0017 0.0022 0.0000 0.0004 0.0004 0.0005 0.0004 0.0008 0.0020 0.0038 
Indonesia 0.0016 0.0037 0.0005 0.0000 0.0000 0.0006 0.0003 0.0009 0.0024 0.0047 
Israel 0.0028 0.0018 0.0025 0.0003 0.0003 0.0004 0.0003 0.0004 0.0011 0.0011 
Italy 0.0058 0.0097 0.0001 0.0006 0.0006 0.0004 0.0004 0.0006 0.0015 0.0001 
Japan 0.0007 0.0032 0.0006 -0.0002 0.0002 0.0001 0.0001 0.0002 0.0004 0.0019 
Korea 0.0018 0.0042 0.0015 0.0006 0.0006 0.0007 0.0004 0.0007 0.0021 0.0027 
Malaysia 0.0036 0.0057 0.0006 0.0001 0.0001 0.0002 0.0000 0.0003 0.0018 0.0058 
Netherlands 0.0103 0.0028 0.0001 0.0008 0.0008 0.0005 0.0004 0.0007 0.0016 0.0018 
N Zealand 0.0008 0.0057 0.0001 0.0001 0.0001 0.0003 0.0003 0.0001 0.0016 0.0008 
Norway 0.0025 0.0041 0.0007 0.0004 0.0004 0.0004 0.0005 0.0011 0.0020 0.0002 
Pakistan 0.0043 0.0056 0.0002 0.0003 0.0003 0.0001 0.0000 0.0006 0.0004 0.0013 
Peru 0.0012 0.0055 0.0001 0.0000 0.0000 0.0005 0.0003 0.0010 0.0024 0.0013 
Philippines 0.0023 0.0054 0.0002 -0.0002 0.0002 0.0003 0.0001 0.0007 0.0026 0.0018 
Poland 0.0016 0.0052 0.0004 0.0003 0.0003 0.0005 0.0005 0.0013 0.0023 0.0002 
Portugal 0.0021 0.0105 0.0002 0.0004 0.0004 0.0004 0.0002 0.0005 0.0012 0.0007 
Russia 0.0011 0.0023 0.0008 0.0005 0.0005 0.0004 0.0004 0.0011 0.0017 0.0011 
Singapore 0.0000 0.0030 0.0000 0.0002 0.0002 0.0004 0.0001 0.0006 0.0019 0.0017 
Spain 0.0053 0.0060 0.0000 0.0007 0.0007 0.0005 0.0004 0.0007 0.0013 0.0009 
Sweden 0.0032 0.0053 0.0010 0.0010 0.0010 0.0006 0.0004 0.0009 0.0020 0.0020 
Swiss 0.0063 0.0072 0.0001 0.0006 0.0006 0.0004 0.0003 0.0007 0.0013 0.0020 
Thailand 0.0011 0.0030 0.0008 0.0003 0.0003 0.0005 0.0001 0.0008 0.0012 0.0018 
Turkey 0.0019 0.0004 0.0027 -0.0002 0.0002 0.0005 0.0003 0.0015 0.0031 0.0021 
UK 0.0026 0.0038 0.0002 0.0005 0.0005 0.0004 0.0003 0.0007 0.0016 0.0021 
USA 0.0023 0.0033 0.0013 0.0008 0.0008 0.0004 0.0003 0.0004 0.0012 0.0028 
Note: This table presents the combined excess returns vector for investor confidence in view 
parameterτ = 0.01 
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Table 5.5.2 
 
τ = 0.005 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina 0.0017 0.0030 0.0007 0.0007 0.0007 0.0005 0.0007 0.0005 0.0017 0.0006 
Australia 0.0014 0.0021 0.0006 0.0004 0.0004 0.0005 0.0004 0.0003 0.0017 0.0001 
Austria 0.0029 0.0039 -0.0002 0.0000 0.0000 0.0002 0.0002 0.0003 0.0002 0.0029 
Belgium 0.0061 0.0053 -0.0001 0.0009 0.0009 0.0005 0.0003 0.0004 0.0015 0.0000 
Brazil 0.0012 0.0016 0.0015 0.0010 0.0010 0.0010 0.0008 0.0007 0.0027 0.0017 
Canada 0.0018 0.0040 0.0012 0.0009 0.0009 0.0005 0.0005 0.0003 0.0014 0.0012 
Chile 0.0014 0.0029 0.0004 0.0006 0.0006 0.0005 0.0003 0.0003 0.0014 0.0003 
Czech 0.0028 0.0039 0.0003 0.0001 0.0001 0.0006 0.0005 0.0005 0.0013 0.0007 
Denmark 0.0036 0.0051 0.0005 0.0006 0.0006 0.0004 0.0004 0.0004 0.0014 0.0007 
Finland 0.0000 0.0022 0.0016 0.0016 0.0016 0.0009 0.0005 0.0005 0.0015 0.0012 
France 0.0021 0.0036 0.0007 0.0012 0.0012 0.0005 0.0004 0.0004 0.0015 0.0011 
Germany 0.0029 0.0033 0.0010 0.0014 0.0014 0.0007 0.0004 0.0005 0.0014 0.0004 
Greece 0.0011 0.0020 0.0003 0.0005 0.0005 0.0005 0.0003 0.0004 0.0013 0.0002 
Hong Kong 0.0010 0.0003 0.0005 0.0006 0.0006 0.0005 0.0002 0.0002 0.0015 0.0018 
Hungary 0.0012 0.0015 0.0010 0.0005 0.0005 0.0005 0.0006 0.0007 0.0018 0.0011 
India 0.0012 0.0016 0.0005 0.0003 0.0003 0.0006 0.0004 0.0004 0.0016 0.0041 
Indonesia 0.0013 0.0024 0.0004 0.0000 0.0000 0.0007 0.0003 0.0005 0.0020 0.0051 
Israel 0.0017 0.0010 0.0023 0.0006 0.0006 0.0005 0.0003 0.0003 0.0009 0.0012 
Italy 0.0039 0.0061 0.0005 0.0009 0.0009 0.0004 0.0004 0.0003 0.0013 0.0003 
Japan 0.0005 0.0020 0.0005 -0.0002 0.0002 0.0001 0.0000 0.0001 0.0003 0.0018 
Korea 0.0015 0.0028 0.0015 0.0009 0.0009 0.0008 0.0005 0.0004 0.0018 0.0030 
Malaysia 0.0025 0.0038 0.0004 0.0002 0.0002 0.0003 0.0000 0.0002 0.0015 0.0058 
Netherlands 0.0061 0.0014 0.0005 0.0013 0.0013 0.0006 0.0004 0.0004 0.0014 0.0013 
N Zealand 0.0004 0.0036 0.0002 0.0002 0.0002 0.0003 0.0003 0.0001 0.0013 0.0005 
Norway 0.0017 0.0028 -0.0001 0.0006 0.0006 0.0005 0.0005 0.0006 0.0016 0.0003 
Pakistan 0.0029 0.0035 0.0000 0.0002 0.0002 0.0000 0.0000 0.0003 0.0004 0.0014 
Peru 0.0010 0.0035 0.0000 0.0001 0.0001 0.0006 0.0004 0.0005 0.0020 0.0007 
Philippines 0.0019 0.0036 0.0001 -0.0002 0.0002 0.0004 0.0002 0.0004 0.0022 0.0019 
Poland 0.0013 0.0034 0.0008 0.0005 0.0005 0.0006 0.0006 0.0007 0.0019 0.0006 
Portugal 0.0020 0.0068 0.0001 0.0006 0.0006 0.0004 0.0002 0.0003 0.0010 0.0010 
Russia 0.0008 0.0017 0.0010 0.0008 0.0008 0.0005 0.0005 0.0006 0.0014 0.0004 
Singapore 0.0001 0.0020 0.0003 0.0005 0.0005 0.0004 0.0001 0.0003 0.0016 0.0020 
Spain 0.0034 0.0036 0.0005 0.0010 0.0010 0.0006 0.0004 0.0004 0.0011 0.0005 
Sweden 0.0024 0.0035 0.0017 0.0014 0.0014 0.0007 0.0004 0.0005 0.0016 0.0015 
Swiss 0.0046 0.0047 0.0003 0.0009 0.0009 0.0004 0.0003 0.0004 0.0011 0.0017 
Thailand 0.0011 0.0020 0.0006 0.0006 0.0006 0.0006 0.0001 0.0004 0.0010 0.0021 
Turkey 0.0013 0.0003 0.0029 0.0000 0.0000 0.0006 0.0004 0.0008 0.0026 0.0014 
UK 0.0019 0.0025 0.0007 0.0007 0.0007 0.0004 0.0003 0.0004 0.0014 0.0018 
USA 0.0015 0.0021 0.0014 0.0011 0.0011 0.0004 0.0003 0.0002 0.0010 0.0025 
Note: This table presents the combined excess returns vector for investor confidence in view 
parameterτ = 0.005. 
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Table 5.5.3 
 
τ = 0.0025 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina 0.0015 0.0022 0.0015 0.0008 0.0008 0.0005 0.0008 0.0008 0.0015 0.0003 
Australia 0.0011 0.0016 0.0010 0.0006 0.0006 0.0006 0.0004 0.0004 0.0015 0.0001 
Austria 0.0018 0.0025 0.0031 0.0000 0.0000 0.0001 0.0002 0.0002 0.0001 0.0031 
Belgium 0.0039 0.0034 0.0006 0.0011 0.0011 0.0005 0.0003 0.0003 0.0014 0.0003 
Brazil 0.0010 0.0012 0.0006 0.0011 0.0011 0.0010 0.0009 0.0009 0.0024 0.0013 
Canada 0.0014 0.0028 0.0022 0.0010 0.0010 0.0005 0.0006 0.0006 0.0013 0.0010 
Chile 0.0012 0.0021 0.0009 0.0007 0.0007 0.0005 0.0003 0.0003 0.0013 0.0001 
Czech 0.0018 0.0026 0.0006 0.0001 0.0001 0.0006 0.0006 0.0006 0.0011 0.0004 
Denmark 0.0025 0.0037 0.0011 0.0007 0.0007 0.0005 0.0004 0.0004 0.0012 0.0004 
Finland 0.0002 0.0015 0.0003 0.0019 0.0019 0.0010 0.0005 0.0005 0.0013 0.0010 
France 0.0014 0.0025 0.0012 0.0014 0.0014 0.0006 0.0004 0.0004 0.0013 0.0009 
Germany 0.0018 0.0023 0.0000 0.0016 0.0016 0.0007 0.0004 0.0004 0.0012 0.0002 
Greece 0.0007 0.0013 0.0001 0.0006 0.0006 0.0005 0.0003 0.0004 0.0012 0.0004 
Hong Kong 0.0006 0.0001 0.0001 0.0008 0.0008 0.0005 0.0002 0.0002 0.0013 0.0018 
Hungary 0.0009 0.0010 0.0002 0.0006 0.0006 0.0006 0.0007 0.0007 0.0016 0.0013 
India 0.0009 0.0012 0.0004 0.0003 0.0003 0.0006 0.0004 0.0004 0.0014 0.0042 
Indonesia 0.0010 0.0018 0.0009 0.0000 0.0000 0.0007 0.0003 0.0003 0.0017 0.0052 
Israel 0.0010 0.0006 0.0003 0.0008 0.0008 0.0005 0.0003 0.0003 0.0008 0.0013 
Italy 0.0025 0.0042 0.0016 0.0011 0.0011 0.0005 0.0004 0.0004 0.0011 0.0004 
Japan 0.0005 0.0013 0.0005 0.0002 -0.0002 0.0001 0.0000 0.0000 0.0003 0.0016 
Korea 0.0012 0.0020 0.0008 0.0011 0.0011 0.0009 0.0005 0.0005 0.0016 0.0031 
Malaysia 0.0017 0.0027 0.0023 0.0003 0.0003 0.0003 0.0000 0.0000 0.0013 0.0056 
Netherlands 0.0035 0.0007 0.0003 0.0015 0.0015 0.0006 0.0004 0.0004 0.0012 0.0011 
N Zealand 0.0001 0.0024 0.0007 0.0003 0.0003 0.0004 0.0003 0.0003 0.0012 0.0003 
Norway 0.0012 0.0020 0.0011 0.0008 0.0008 0.0005 0.0006 0.0006 0.0014 0.0006 
Pakistan 0.0020 0.0023 0.0007 0.0002 0.0002 0.0000 0.0001 0.0001 0.0003 0.0014 
Peru 0.0009 0.0025 0.0006 0.0001 0.0001 0.0007 0.0005 0.0005 0.0018 0.0004 
Philippines 0.0015 0.0026 0.0014 0.0002 -0.0002 0.0004 0.0002 0.0002 0.0019 0.0020 
Poland 0.0011 0.0024 0.0011 0.0006 0.0006 0.0006 0.0006 0.0007 0.0017 0.0009 
Portugal 0.0018 0.0048 0.0021 0.0007 0.0007 0.0004 0.0002 0.0002 0.0008 0.0012 
Russia 0.0006 0.0013 0.0007 0.0009 0.0009 0.0006 0.0005 0.0005 0.0012 0.0000 
Singapore 0.0001 0.0014 0.0005 0.0006 0.0006 0.0005 0.0002 0.0002 0.0014 0.0021 
Spain 0.0022 0.0024 0.0005 0.0012 0.0012 0.0006 0.0004 0.0004 0.0009 0.0003 
Sweden 0.0018 0.0026 0.0014 0.0016 0.0016 0.0008 0.0005 0.0005 0.0014 0.0012 
Swiss 0.0034 0.0033 0.0018 0.0010 0.0010 0.0005 0.0003 0.0003 0.0009 0.0015 
Thailand 0.0010 0.0015 0.0002 0.0007 0.0007 0.0007 0.0001 0.0002 0.0009 0.0022 
Turkey 0.0010 0.0002 0.0000 0.0002 0.0002 0.0007 0.0005 0.0005 0.0023 0.0010 
UK 0.0013 0.0017 0.0008 0.0009 0.0009 0.0004 0.0003 0.0003 0.0012 0.0016 
USA 0.0009 0.0014 0.0010 0.0013 0.0013 0.0004 0.0003 0.0003 0.0009 0.0023 
Note: This table presents the combined excess returns vector for investor confidence in view 
parameterτ = 0.0025. 
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Table 5.5.4 
 
τ = 0.001 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina 0.0013 0.0017 0.0016 0.0008 0.0008 0.0006 0.0008 0.0011 0.0014 0.0004 
Australia 0.0009 0.0012 0.0012 0.0006 0.0006 0.0006 0.0004 0.0006 0.0014 0.0000 
Austria 0.0010 0.0016 0.0034 0.0000 0.0000 0.0001 0.0002 0.0004 0.0001 0.0030 
Belgium 0.0023 0.0023 0.0005 0.0012 0.0012 0.0005 0.0003 0.0009 0.0012 0.0002 
Brazil 0.0009 0.0009 0.0008 0.0012 0.0012 0.0011 0.0009 0.0015 0.0022 0.0015 
Canada 0.0011 0.0020 0.0026 0.0011 0.0011 0.0005 0.0006 0.0007 0.0011 0.0011 
Chile 0.0011 0.0016 0.0012 0.0008 0.0008 0.0005 0.0003 0.0008 0.0012 0.0002 
Czech 0.0011 0.0017 0.0007 0.0001 0.0001 0.0006 0.0006 0.0012 0.0010 0.0005 
Denmark 0.0018 0.0028 0.0012 0.0008 0.0008 0.0005 0.0004 0.0008 0.0011 0.0005 
Finland 0.0003 0.0011 0.0005 0.0021 0.0021 0.0010 0.0005 0.0010 0.0012 0.0011 
France 0.0009 0.0018 0.0014 0.0015 0.0015 0.0006 0.0004 0.0010 0.0012 0.0010 
Germany 0.0010 0.0017 0.0000 0.0018 0.0018 0.0007 0.0005 0.0010 0.0011 0.0003 
Greece 0.0004 0.0008 0.0002 0.0007 0.0007 0.0005 0.0004 0.0008 0.0011 0.0004 
Hong Kong 0.0004 0.0000 0.0002 0.0009 0.0009 0.0005 0.0002 0.0005 0.0012 0.0017 
Hungary 0.0006 0.0007 0.0005 0.0006 0.0006 0.0006 0.0007 0.0016 0.0014 0.0011 
India 0.0006 0.0010 0.0006 0.0003 0.0003 0.0006 0.0004 0.0008 0.0013 0.0039 
Indonesia 0.0008 0.0013 0.0011 0.0000 0.0000 0.0008 0.0003 0.0010 0.0016 0.0048 
Israel 0.0006 0.0003 0.0003 0.0009 0.0009 0.0005 0.0003 0.0005 0.0008 0.0012 
Italy 0.0016 0.0029 0.0017 0.0012 0.0012 0.0005 0.0004 0.0007 0.0010 0.0003 
Japan 0.0004 0.0009 0.0004 0.0002 0.0002 0.0001 0.0000 0.0002 0.0003 0.0016 
Korea 0.0010 0.0014 0.0011 0.0013 0.0013 0.0010 0.0006 0.0008 0.0015 0.0027 
Malaysia 0.0012 0.0020 0.0023 0.0003 0.0003 0.0003 0.0000 0.0004 0.0012 0.0053 
Netherlands 0.0017 0.0003 0.0003 0.0017 0.0017 0.0006 0.0004 0.0009 0.0011 0.0012 
N Zealand 0.0001 0.0016 0.0009 0.0003 0.0003 0.0004 0.0003 0.0001 0.0011 0.0004 
Norway 0.0008 0.0015 0.0012 0.0009 0.0009 0.0006 0.0006 0.0012 0.0013 0.0004 
Pakistan 0.0014 0.0016 0.0008 0.0001 0.0001 0.0000 0.0001 0.0007 0.0003 0.0013 
Peru 0.0007 0.0018 0.0008 0.0002 0.0002 0.0007 0.0005 0.0011 0.0016 0.0005 
Philippines 0.0013 0.0020 0.0017 0.0002 0.0002 0.0004 0.0002 0.0007 0.0017 0.0018 
Poland 0.0010 0.0017 0.0013 0.0006 0.0006 0.0007 0.0007 0.0015 0.0015 0.0007 
Portugal 0.0017 0.0035 0.0024 0.0008 0.0008 0.0005 0.0002 0.0006 0.0007 0.0010 
Russia 0.0004 0.0010 0.0008 0.0011 0.0011 0.0006 0.0005 0.0013 0.0011 0.0001 
Singapore 0.0002 0.0010 0.0006 0.0007 0.0007 0.0005 0.0002 0.0007 0.0013 0.0019 
Spain 0.0012 0.0016 0.0006 0.0013 0.0013 0.0006 0.0004 0.0008 0.0008 0.0004 
Sweden 0.0014 0.0019 0.0015 0.0018 0.0018 0.0008 0.0005 0.0011 0.0013 0.0012 
Swiss 0.0025 0.0024 0.0021 0.0011 0.0011 0.0005 0.0003 0.0007 0.0009 0.0016 
Thailand 0.0009 0.0012 0.0004 0.0008 0.0008 0.0007 0.0001 0.0009 0.0008 0.0021 
Turkey 0.0007 0.0002 0.0002 0.0003 0.0003 0.0007 0.0005 0.0017 0.0021 0.0011 
UK 0.0010 0.0013 0.0010 0.0010 0.0010 0.0005 0.0004 0.0008 0.0011 0.0016 
USA 0.0005 0.0010 0.0012 0.0014 0.0014 0.0004 0.0003 0.0005 0.0009 0.0023 
Note: This table presents the combined excess returns vector for investor confidence in view 
parameterτ = 0.001. 
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The blending of returns occurs through the interaction of the Black-Litterman model 
components represented by the expressions[(τΣ)−1  +  𝑃′Ω−1𝑃]−1, and, [(τΣ)−1П + 
𝑃′Ω−1𝑄] 19. 
 
 
 
5.3.10 Optimal Weights 
 
The optimal investment weights from the Black-Litterman model are established by 
reverse optimisation, utilising the blended returns vector and the covariance matrix of 
historical returns as: 
𝑊𝑖 = 𝛴
−1E(R)                                                                                                      … … … … … … . (5.10) 
 
 
The proportional asset (country) allocation weights are then established as: 
𝑤𝑖 =
𝑊𝑖
∑ 𝑊𝑖
𝑛
𝑖=1
                                                                                                              … … … … . . (5.11) 
 
The following table present the vectors of annual optimal (proportional) country 
investment weights. 
(Continued) 
 
  
                                                          
19
 Readers interested in a more detailed understanding of the Black-Litterman “blend” can refer to 
Fabozzi, Focardi and Kolm (2006). 
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Tables 5.6.1 to 5.6.4: Annual Optimal Domestic Investment Weights at different 
values of τ. Short-selling is permitted within this optimisation framework. 
Table 5.6.1 
 
τ = 0.01 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina 0.0896 0.0916 0.0174 -0.0086 0.0279 -0.0020 0.7459 0.0106 0.0047 0.0058 
Australia 0.0321 0.0227 -0.3905 -0.0588 0.0200 0.0105 -1.7851 0.0349 0.0225 -0.0097 
Austria 0.0400 0.0274 0.5185 0.0800 0.0332 0.0860 -0.2176 0.0343 0.0136 -0.0308 
Belgium 0.0236 0.0187 -0.3321 -0.0496 0.0056 0.0218 -5.6816 0.0004 0.0203 -0.0292 
Brazil 0.0038 0.0025 -0.2422 0.0011 0.0076 0.0012 -0.9141 0.0121 0.0221 -0.0137 
Canada 0.0197 0.0199 -0.3635 0.0062 0.0389 0.0327 1.9504 0.0332 0.0933 -0.0197 
Chile 0.3094 0.3507 -0.3540 0.0339 0.0081 -0.0218 -0.8835 -0.0090 0.0054 -0.0316 
Czech 0.0069 0.0078 -0.8322 0.0413 0.0124 0.0043 0.3857 0.0041 0.0116 -0.0240 
Denmark 0.0182 0.0123 -0.0995 -0.0678 0.0218 -0.0039 4.3158 0.0066 0.0629 0.0131 
Finland 0.0014 0.0023 -0.2238 -0.0120 0.0067 0.0083 0.0937 0.0122 0.0346 0.0016 
France 0.0264 0.0226 0.3048 0.0648 0.0778 0.0793 -0.7743 0.0622 0.1226 -0.0238 
Germany 0.0153 0.0074 0.3756 0.0197 0.0215 0.0307 0.1031 0.0397 0.0306 -0.0162 
Greece 0.0087 0.0063 0.0715 -0.1181 0.0054 0.0046 1.0902 -0.0047 0.0096 -0.0134 
Hong Kong 0.0088 0.0039 -0.3024 -0.0649 0.0214 0.0091 1.2268 -0.0099 0.0041 0.0153 
Hungary 0.0020 0.0012 -0.4917 0.0245 0.0371 0.0068 0.9329 -0.0051 0.0161 -0.0036 
India 0.0029 0.0048 1.0157 0.3235 0.0151 0.0286 0.6888 0.0337 0.0141 -0.0349 
Indonesia 0.0508 0.0454 -0.1007 0.0135 0.0075 0.0115 0.6170 0.0226 0.0108 -0.0416 
Israel 0.0012 0.0029 -0.8239 -0.0028 0.0180 0.0196 1.9062 -0.0357 0.0338 -0.0087 
Italy 0.0170 0.0197 -0.0263 -0.0019 0.0181 0.0290 4.2487 0.0213 0.0022 -0.0068 
Japan 0.0492 0.0314 -0.3730 0.1533 0.0667 0.1038 -0.5982 0.1337 0.0484 -0.0679 
Korea 0.0014 0.0002 -0.2098 0.0140 0.0031 -0.0241 0.0786 0.0107 0.0128 -0.0034 
Malaysia 0.0293 0.0231 -0.5938 -0.0300 0.0179 0.0034 -3.3935 -0.0132 0.0063 1.7510 
Netherlands 0.0155 0.0141 0.9055 0.0094 0.0055 0.0125 -0.4355 -0.0033 0.0212 -0.0011 
N Zealand 0.0141 0.0092 0.5201 -0.0344 0.0549 0.0530 -0.2355 -0.0071 0.0059 -0.0033 
Norway 0.0048 0.0055 1.9482 -0.0420 0.0122 -0.0070 2.1653 0.0066 0.0046 -0.0011 
Pakistan 0.0073 0.0065 0.1941 0.0351 0.0036 0.0125 0.0441 -0.0104 0.0031 0.0058 
Peru 0.0215 0.0132 1.4934 0.0603 0.0187 -0.0222 0.1382 -0.0042 0.0286 -0.0075 
Philippines 0.0063 0.0141 -0.0132 -0.0738 
-
0.0048 
-0.0238 -1.0409 0.0032 0.0005 0.0084 
Poland 0.0000 0.0075 0.2040 -0.0159 0.0093 -0.0001 1.4202 0.0038 0.0150 0.0030 
Portugal 0.0049 0.0009 0.6936 -0.0211 
-
0.0017 
-0.0146 -2.4302 0.0035 0.0147 -0.0437 
Russia 0.0006 0.0006 -0.0259 -0.0417 0.0144 0.0019 0.1969 0.0247 0.0429 -0.0357 
Singapore 0.3053 0.2755 -0.3003 -0.0492 
-
0.0009 
-0.0352 1.4130 0.0280 0.0024 -0.0094 
Spain 0.0002 0.0026 1.1184 -0.0077 0.0113 0.0175 -0.3148 0.0167 0.0369 -0.0030 
Sweden 0.0236 0.0176 0.1409 0.0507 0.0225 0.0104 -2.6155 0.0096 0.0016 -0.0050 
Swiss 0.0287 0.0247 0.4106 0.0114 0.0076 0.0145 -5.7021 0.0228 0.0100 -0.0122 
Thailand 0.0047 0.0291 -0.0510 -0.0418 0.0086 -0.0121 -2.2050 -0.0060 0.0003 -0.0144 
Turkey 0.0101 0.0079 -0.1242 -0.0034 0.0045 -0.0013 0.1237 -0.0025 0.0010 -0.0221 
UK 0.0393 0.0298 -0.7523 0.1016 0.0595 0.0810 5.5306 0.0976 0.0987 -0.0292 
USA 0.1530 0.1247 -1.9060 0.7013 0.2829 0.4735 0.8114 0.4224 0.2376 -0.2371 
Note: This table presents optimal domestic investment weights obtained at the value of the investor confidence in 
views parameter τ = 0.01. 
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Table 5.6.2 
 
τ = 0.005 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina 0.0687 0.0716 -0.0072 0.0032 0.0183 0.0008 0.6318 0.0003 0.0022 0.0026 
Australia -0.0164 -0.0136 0.2190 0.0119 0.0204 0.0165 2.0427 0.0378 0.0248 -0.0136 
Austria -0.0260 -0.0209 -0.2656 0.0322 0.0219 0.0427 0.6728 0.0918 0.0099 -0.0178 
Belgium -0.0157 -0.0136 0.1500 0.0194 0.0046 0.0116 5.0614 0.0023 0.0145 -0.0169 
Brazil 0.0048 0.0045 0.1266 0.0033 0.0079 0.0056 0.8355 0.0060 0.0223 -0.0150 
Canada 0.0199 0.0213 0.2226 0.0170 0.0355 0.0322 1.8958 0.0481 0.0709 -0.0234 
Chile 0.2490 0.2743 0.1768 0.0139 0.0064 0.0091 0.5557 0.0289 0.0014 -0.0186 
Czech -0.0047 -0.0053 0.4108 0.0166 0.0083 0.0024 0.4711 0.0044 0.0080 -0.0138 
Denmark 0.0135 0.0109 0.0502 0.0253 0.0160 0.0004 3.3217 0.0305 0.0401 0.0047 
Finland 0.0008 0.0007 0.1199 0.0007 0.0068 0.0068 0.0475 0.0154 0.0240 -0.0013 
France 0.0276 0.0269 -0.0770 0.0535 0.0675 0.0627 0.4945 0.0780 0.0963 -0.0300 
Germany 0.0201 0.0144 -0.1358 0.0283 0.0267 0.0340 0.7323 0.0216 0.0364 -0.0223 
Greece 0.0070 0.0057 -0.0329 0.0459 0.0047 0.0038 1.1163 0.0226 0.0084 -0.0095 
Hong Kong -0.0040 -0.0019 0.1498 0.0258 0.0141 0.0047 0.8607 0.0087 0.0031 0.0073 
Hungary -0.0008 -0.0005 0.2436 0.0096 0.0242 0.0035 0.7204 0.0083 0.0103 -0.0024 
India -0.0007 -0.0021 -0.5141 0.1312 0.0123 0.0181 0.4806 0.0223 0.0169 -0.0246 
Indonesia 0.0374 0.0357 0.0527 0.0061 0.0054 0.0065 0.5202 0.0173 0.0079 -0.0230 
Israel 0.0019 0.0029 0.4160 0.0005 0.0125 0.0104 1.7016 0.0072 0.0217 -0.0058 
Italy 0.0176 0.0203 0.0493 0.0125 0.0200 0.0266 4.0626 0.0025 0.0087 -0.0106 
Japan 0.0665 0.0508 0.4077 0.1381 0.0854 0.1114 0.7399 0.1755 0.0680 -0.0671 
Korea 0.0016 0.0014 0.1154 0.0121 0.0059 0.0057 0.2057 0.0055 0.0155 -0.0070 
Malaysia 0.0217 0.0193 0.3046 0.0091 0.0132 0.0041 2.7108 0.0024 0.0015 1.7065 
Netherlands 0.0179 0.0170 -0.4472 0.0173 0.0114 0.0163 0.1454 0.0042 0.0221 -0.0053 
N Zealand -0.0084 -0.0066 -0.2608 0.0136 0.0357 0.0259 0.1161 0.0089 0.0027 -0.0022 
Norway -0.0024 -0.0029 -1.0562 0.0150 0.0095 0.0011 1.8377 0.0049 0.0009 -0.0026 
Pakistan 0.0053 0.0052 -0.0968 0.0142 0.0025 0.0064 0.3606 0.0119 0.0013 0.0028 
Peru -0.0130 -0.0097 -0.7886 0.0236 0.0122 0.0105 0.1191 0.0212 0.0155 -0.0045 
Philippines 0.0076 0.0111 0.0074 0.0289 0.0027 0.0111 0.8910 0.0088 0.0005 0.0040 
Poland 0.0009 -0.0029 -0.1032 0.0057 0.0065 0.0007 1.5138 0.0070 0.0107 -0.0001 
Portugal 0.0035 0.0019 -0.3515 0.0072 0.0000 0.0058 2.0410 0.0040 0.0103 -0.0239 
Russia 0.0006 0.0007 0.0146 0.0160 0.0105 0.0034 0.0566 0.0090 0.0339 -0.0256 
Singapore 0.2235 0.2153 0.1560 0.0166 0.0016 0.0140 1.6960 0.0088 0.0053 -0.0079 
Spain 0.0017 0.0032 -0.5558 0.0005 0.0094 0.0111 0.4865 0.0547 0.0262 -0.0045 
Sweden 0.0187 0.0166 -0.0568 0.0246 0.0182 0.0106 1.9936 0.0097 0.0042 -0.0060 
Swiss 0.0266 0.0250 -0.1935 0.0221 0.0147 0.0214 4.7209 0.0304 0.0183 -0.0163 
Thailand 0.0120 0.0232 0.0280 0.0156 0.0064 0.0043 2.1441 0.0117 0.0016 -0.0087 
Turkey 0.0076 0.0067 0.0635 0.0006 0.0036 0.0006 0.2043 0.0020 0.0015 -0.0135 
UK -0.0038 -0.0047 0.5481 0.1001 0.0707 0.0881 4.2990 0.0745 0.0928 -0.0403 
USA 0.2120 0.1982 1.9103 0.5852 0.3517 0.4738 0.7382 0.3897 0.2887 -0.2435 
Note: This table presents optimal domestic investment weights obtained at the value of the investor confidence in 
views parameter τ = 0.005.  
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Table 5.6.3 
 
τ = 0.0025 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina 0.0494 0.0514 0.0009 0.0012 0.0110 0.0001 0.5939 0.3028 0.0008 0.0009 
Australia 0.0055 0.0056 0.0608 0.0054 0.0205 0.0193 2.1363 1.5719 0.0261 0.0159 
Austria 0.0164 0.0146 0.0597 0.0151 0.0136 0.0222 0.8323 0.2553 0.0075 0.0107 
Belgium 0.0100 0.0092 0.0320 0.0081 0.0036 0.0069 4.8580 1.3959 0.0103 0.0102 
Brazil 0.0053 0.0055 0.0322 0.0041 0.0081 0.0077 0.8101 0.1004 0.0226 0.0159 
Canada 0.0203 0.0225 0.0691 0.0214 0.0328 0.0320 1.8800 1.0376 0.0567 0.0258 
Chile 0.1823 0.1965 0.0407 0.0072 0.0051 0.0029 0.4431 0.8340 0.0011 0.0113 
Czech 0.0030 0.0034 0.0911 0.0078 0.0052 0.0016 0.5011 0.1269 0.0053 0.0080 
Denmark 0.0101 0.0090 0.0133 0.0094 0.0114 0.0026 2.9848 0.1364 0.0250 0.0006 
Finland 0.0028 0.0034 0.0314 0.0035 0.0066 0.0062 0.0317 0.5186 0.0170 0.0027 
France 0.0305 0.0317 0.0203 0.0494 0.0598 0.0550 0.3982 0.2391 0.0797 0.0338 
Germany 0.0258 0.0211 0.0037 0.0314 0.0304 0.0356 1.0243 1.1458 0.0398 0.0258 
Greece 0.0059 0.0049 0.0055 0.0191 0.0040 0.0034 1.1277 0.7674 0.0071 0.0066 
Hong Kong 0.0017 0.0008 0.0336 0.0113 0.0086 0.0027 0.7358 1.1246 0.0023 0.0034 
Hungary 0.0001 0.0001 0.0542 0.0045 0.0145 0.0021 0.6489 0.4355 0.0063 0.0016 
India 0.0010 0.0000 0.1140 0.0615 0.0102 0.0131 0.4098 0.1219 0.0188 0.0194 
Indonesia 0.0262 0.0258 0.0127 0.0035 0.0039 0.0042 0.4878 0.5313 0.0060 0.0132 
Israel 0.0020 0.0027 0.0943 0.0006 0.0082 0.0062 1.6344 0.3239 0.0137 0.0042 
Italy 0.0187 0.0213 0.0292 0.0184 0.0212 0.0254 4.0049 0.0280 0.0157 0.0127 
Japan 0.0876 0.0728 0.1901 0.1309 0.1002 0.1146 0.7909 0.6194 0.0819 0.0681 
Korea 0.0037 0.0028 0.0307 0.0116 0.0078 0.0031 0.2499 0.6394 0.0174 0.0090 
Malaysia 0.0158 0.0150 0.0714 0.0013 0.0098 0.0045 2.4803 0.8582 0.0014 1.6879 
Netherlands 0.0202 0.0191 0.0861 0.0202 0.0154 0.0182 0.3472 0.4123 0.0219 0.0075 
N Zealand 0.0048 0.0043 0.0580 0.0056 0.0215 0.0133 0.2380 0.3672 0.0010 0.0015 
Norway 0.0008 0.0012 0.2464 0.0050 0.0071 0.0017 1.7282 1.2922 0.0040 0.0035 
Pakistan 0.0038 0.0038 0.0215 0.0065 0.0017 0.0035 0.4705 0.3326 0.0002 0.0012 
Peru 0.0079 0.0067 0.1821 0.0107 0.0074 0.0049 0.1124 0.3147 0.0078 0.0029 
Philippines 0.0065 0.0080 0.0018 0.0127 0.0013 0.0051 0.8409 0.8262 0.0009 0.0018 
Poland 0.0012 0.0007 0.0226 0.0018 0.0044 0.0011 1.5494 0.7957 0.0077 0.0015 
Portugal 0.0029 0.0023 0.0780 0.0018 0.0010 0.0015 1.9102 0.2322 0.0072 0.0135 
Russia 0.0005 0.0007 0.0041 0.0059 0.0076 0.0041 0.0082 0.2506 0.0282 0.0200 
Singapore 0.1556 0.1549 0.0384 0.0046 0.0032 0.0039 1.7974 1.4001 0.0071 0.0070 
Spain 0.0028 0.0037 0.1214 0.0025 0.0078 0.0083 0.5453 0.1117 0.0189 0.0053 
Sweden 0.0155 0.0152 0.0059 0.0154 0.0149 0.0108 1.7815 0.4891 0.0079 0.0065 
Swiss 0.0261 0.0250 0.0260 0.0261 0.0200 0.0245 4.3907 1.6109 0.0230 0.0186 
Thailand 0.0121 0.0170 0.0072 0.0061 0.0048 0.0006 2.1272 0.3241 0.0024 0.0056 
Turkey 0.0057 0.0054 0.0149 0.0005 0.0029 0.0016 0.2328 0.2233 0.0031 0.0088 
UK 0.0271 0.0217 0.2024 0.0988 0.0793 0.0912 3.8806 0.0122 0.0899 0.0470 
USA 0.2826 0.2833 0.8561 0.5371 0.4059 0.4723 0.7140 1.6348 0.3260 0.2515 
Note: This table presents optimal domestic investment weights obtained at the value of the investor confidence in 
views parameter τ = 0.0025. 
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Table 5.6.4 
 
τ = 0.001 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina 0.0278 0.0285 0.0004 0.0002 0.0053 0.0004 0.5752 0.0024 0.0001 0.0002 
Australia 0.0045 0.0028 0.0282 0.0142 0.0206 0.0210 2.1849 0.0245 0.0270 0.0184 
Austria 0.0078 0.0075 0.0167 0.0065 0.0070 0.0103 0.9136 0.0093 0.0058 0.0063 
Belgium 0.0046 0.0045 0.0096 0.0022 0.0026 0.0043 4.7582 0.0033 0.0071 0.0061 
Brazil 0.0055 0.0062 0.0132 0.0045 0.0081 0.0089 0.7978 0.0133 0.0228 0.0175 
Canada 0.0209 0.0238 0.0373 0.0238 0.0306 0.0319 1.8730 0.0366 0.0466 0.0290 
Chile 0.1025 0.1080 0.0132 0.0040 0.0040 0.0007 0.3862 0.0011 0.0028 0.0068 
Czech 0.0013 0.0016 0.0265 0.0033 0.0027 0.0011 0.5164 0.0016 0.0032 0.0043 
Denmark 0.0069 0.0066 0.0063 0.0012 0.0076 0.0039 2.8163 0.0050 0.0140 0.0020 
Finland 0.0049 0.0062 0.0135 0.0057 0.0064 0.0058 0.0237 0.0071 0.0119 0.0038 
France 0.0349 0.0375 0.0397 0.0473 0.0536 0.0506 0.3495 0.0577 0.0677 0.0385 
Germany 0.0329 0.0285 0.0233 0.0330 0.0332 0.0364 1.1728 0.0388 0.0421 0.0298 
Greece 0.0050 0.0040 0.0002 0.0054 0.0035 0.0032 1.1341 0.0026 0.0060 0.0045 
Hong Kong 0.0003 0.0001 0.0100 0.0039 0.0042 0.0016 0.6730 0.0011 0.0016 0.0011 
Hungary 0.0003 0.0002 0.0159 0.0020 0.0069 0.0013 0.6133 0.0002 0.0034 0.0011 
India 0.0027 0.0019 0.0309 0.0262 0.0085 0.0103 0.3743 0.0177 0.0203 0.0170 
Indonesia 0.0146 0.0145 0.0044 0.0021 0.0027 0.0028 0.4717 0.0061 0.0046 0.0072 
Israel 0.0018 0.0023 0.0285 0.0013 0.0048 0.0038 1.6014 0.0042 0.0078 0.0033 
Italy 0.0200 0.0226 0.0249 0.0216 0.0221 0.0248 3.9775 0.0249 0.0208 0.0149 
Japan 0.1141 0.0990 0.1411 0.1267 0.1121 0.1163 0.8172 0.1220 0.0925 0.0730 
Korea 0.0057 0.0042 0.0132 0.0114 0.0093 0.0081 0.2723 0.0161 0.0189 0.0108 
Malaysia 0.0100 0.0097 0.0235 0.0027 0.0071 0.0048 2.3651 0.0012 0.0035 1.7144 
Netherlands 0.0228 0.0211 0.0091 0.0217 0.0184 0.0193 0.4494 0.0146 0.0213 0.0095 
N Zealand 0.0019 0.0020 0.0163 0.0014 0.0103 0.0060 0.2996 0.0005 0.0002 0.0010 
Norway 0.0006 0.0004 0.0719 0.0001 0.0050 0.0034 1.6738 0.0060 0.0061 0.0042 
Pakistan 0.0021 0.0021 0.0061 0.0027 0.0011 0.0018 0.5262 0.0009 0.0005 0.0002 
Peru 0.0037 0.0035 0.0537 0.0042 0.0036 0.0016 0.1090 0.0003 0.0025 0.0019 
Philippines 0.0040 0.0045 0.0007 0.0045 0.0003 0.0016 0.8161 0.0014 0.0010 0.0005 
Poland 0.0012 0.0005 0.0059 0.0002 0.0027 0.0014 1.5684 0.0028 0.0055 0.0024 
Portugal 0.0026 0.0025 0.0212 0.0010 0.0018 0.0010 1.8450 0.0025 0.0049 0.0071 
Russia 0.0005 0.0008 0.0019 0.0005 0.0053 0.0045 0.0163 0.0190 0.0240 0.0170 
Singapore 0.0859 0.0866 0.0144 0.0015 0.0044 0.0019 1.8497 0.0099 0.0084 0.0068 
Spain 0.0040 0.0042 0.0321 0.0042 0.0065 0.0067 0.5749 0.0079 0.0136 0.0061 
Sweden 0.0128 0.0135 0.0044 0.0108 0.0123 0.0109 1.6751 0.0114 0.0105 0.0072 
Swiss 0.0264 0.0249 0.0113 0.0281 0.0241 0.0263 4.2261 0.0293 0.0260 0.0213 
Thailand 0.0083 0.0097 0.0029 0.0012 0.0036 0.0016 2.1197 0.0014 0.0029 0.0038 
Turkey 0.0039 0.0038 0.0050 0.0010 0.0024 0.0021 0.2473 0.0022 0.0042 0.0061 
UK 0.0598 0.0523 0.1290 0.0979 0.0861 0.0929 3.6709 0.0947 0.0881 0.0544 
USA 0.3700 0.3857 0.6215 0.5108 0.4497 0.4708 0.7019 0.4120 0.3548 0.2726 
Note: This table presents optimal domestic investment weights obtained at the value of the investor confidence in 
views parameter τ = 0.0001. 
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5.3.11 Black-Litterman Home Bias Estimates 
 
For this approach, annual estimates of home bias are obtained in the period 2000 -
2009 (10 years). Optimal country investment weights are obtained for four different 
levels of the investor confidence in views parameter τ. Home bias is calculated using 
these optimal weights and presented in the following tables. 
(Continued) 
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Tables 5.7.1 to 5.7.4: Home bias estimates at four levels of investor confidence in 
views on market capitalisation based equilibrium country excess returns. 
Table 5.7.1 
τ = 0.01 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina 0.9980 0.9970 0.9953 0.9950 0.9953 0.9966 0.9862 0.9980 0.9987 0.9983 
Australia 0.8260 0.7817 0.8557 0.7871 0.7822 0.8082 0.9183 0.7670 0.8199 0.7457 
Austria 0.1895 0.2074 -0.4028 0.1367 0.2662 0.4732 0.4943 0.4755 0.6162 0.4681 
Belgium 0.1172 0.0719 0.2924 0.1082 0.1149 0.2770 0.8902 0.2926 0.2811 0.1966 
Brazil N/A 0.9608 0.9681 0.9800 0.9865 0.9912 0.9935 0.9899 0.9930 0.9860 
Canada 0.8468 0.7703 0.8129 0.7903 0.8117 0.8644 1.1413 0.8721 0.8404 0.8308 
Chile 0.7947 0.7470 0.8350 0.7650 0.7564 0.7693 0.8526 0.7279 0.8116 0.6981 
Czech 0.7856 0.7322 0.8473 0.8349 0.7680 0.8279 0.6107 0.7835 0.8508 0.7990 
Denmark 0.5571 0.5111 0.5972 0.5963 0.5295 0.5479 1.1656 0.5063 0.5953 0.4416 
Finland 0.7552 -0.1479 0.6772 0.4978 0.4375 0.5217 0.3519 0.4897 0.6243 0.4388 
France 0.7768 0.7202 0.5718 0.6067 0.5549 0.5932 0.7715 0.6281 0.6907 0.5987 
Germany 0.5609 0.4404 0.1520 0.4125 0.4405 0.4664 0.4030 0.5053 0.6214 0.4908 
Greece 0.9820 0.9446 0.9307 0.9204 0.8903 0.9009 1.7074 0.8628 0.8734 0.7866 
Hong Kong N/AN -0.7730 -0.6250 -0.6355 -0.6156 0.5719 1.0831 -0.7452 -0.6539 -0.6007 
Hungary 0.9757 0.9533 0.9691 0.9563 0.9107 0.9372 0.6744 0.8235 0.8029 0.5773 
India 0.9972 0.9934 -1.3358 0.9980 0.9986 0.9984 0.9954 0.9993 0.9992 0.9986 
Indonesia N/A 0.9989 0.9988 0.9986 0.9986 0.9979 0.9864 0.9983 0.9955 0.9931 
Israel 0.8714 0.8743 0.9441 0.8647 0.8354 0.7854 1.2454 0.8382 0.8496 0.7129 
Italy 0.6079 0.5435 0.5356 0.4780 0.4519 0.5179 1.1568 0.5233 0.6404 0.5250 
Japan 0.9193 0.8952 0.9259 0.8657 0.8521 0.8509 0.9099 0.8261 0.8665 0.8236 
Korea N/A 0.9775 0.9883 0.9706 0.9382 0.9434 0.8947 0.8425 0.8982 0.8443 
Malaysia N/A 0.9852 0.9919 0.9881 0.9903 0.9852 0.9890 0.9270 0.9274 -1.1404 
Netherlands 0.6763 0.6297 -0.7211 0.5617 0.5556 0.5595 0.6432 0.5436 0.5899 0.4664 
N Zealand 0.5533 0.4513 -0.2118 0.3191 0.2070 0.1192 0.1980 0.2823 0.2898 -0.0323 
Norway 0.5206 0.5198 -1.5297 0.4532 0.4229 0.4985 1.5193 0.4505 0.4672 0.2532 
Pakistan N/A N/A N/A 0.9871 0.9915 0.9853 0.9914 0.9930 0.9959 0.9952 
Peru 0.6600 0.6577 -1.7068 0.6288 0.6942 0.7030 0.7882 0.7971 0.8254 0.7526 
Philippines N/A 0.9377 0.9724 0.9848 0.9885 0.9932 0.9982 0.9948 0.9923 0.9898 
Poland 0.9973 0.9923 0.9873 0.9911 0.9735 0.9708 1.1503 0.9172 0.9642 0.9002 
Portugal 0.3207 0.2520 -0.4960 -0.2550 -0.3877 0.4943 0.8474 0.6395 0.6884 0.4657 
Russia 0.9966 N/A 0.9962 0.9944 0.9963 0.9965 0.9985 0.9932 0.9950 0.9943 
Singapore N/A 0.4857 0.6695 0.4735 0.4711 0.4840 1.6801 0.4938 0.5816 0.5091 
Spain 0.0102 -0.5210 -1.0529 -0.8506 -0.9548 0.4541 0.4402 -0.0112 0.3993 0.2835 
Sweden 0.6511 0.4639 0.3936 0.4588 0.4559 0.4951 0.8490 0.5261 0.5905 0.4811 
Swiss 0.5286 0.4783 0.1280 0.4019 0.4208 0.4642 0.9251 0.4959 0.6184 0.4983 
Thailand 0.9968 0.9932 0.9957 0.9869 0.9862 0.9841 0.9920 0.9660 0.9753 0.9666 
Turkey 0.9999 0.9964 0.9981 0.9981 0.9974 0.9986 0.9977 0.9994 0.9995 0.9983 
UK 0.7141 0.6652 0.8133 0.5787 0.5730 0.5958 1.0937 0.5463 0.6557 0.5349 
USA 0.8509 0.8231 0.9464 0.3670 0.7150 0.5656 0.2926 0.5163 0.7359 0.7420 
World Mean 0.7109 0.6219 0.3871 0.6153 0.6103 0.7176 0.9135 0.6686 0.7258 0.5900 
Note: This table presents equity home bias estimates obtained at the value of the investor confidence in views parameter τ = 0.01. 
No particular trend is discernible with world mean home bias at greater than 0.6 for 8 of the 10 scrutinized years. 
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Table 5.7.2 
 
τ = 0.005 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina 0.9980 0.9970 0.9954 0.9950 0.9953 0.9966 0.9905 0.9980 0.9987 0.9983 
Australia 0.8233 0.7797 0.7430 0.7772 0.7821 0.8071 0.9252 0.7663 0.8195 0.7467 
Austria 0.1785 0.2024 0.3629 0.1793 0.2746 0.4970 0.6319 0.4423 0.6177 0.4614 
Belgium 0.1103 0.0673 0.0982 0.0818 0.1157 0.2844 0.8789 0.2946 0.2853 0.1868 
Brazil N/A 0.9607 0.9546 0.9800 0.9865 0.9912 0.9932 0.9899 0.9930 0.9860 
Canada 0.8468 0.7700 0.6718 0.7880 0.8123 0.8644 -1.1500 0.8701 0.8442 0.8314 
Chile 0.8112 0.7737 0.7287 0.7698 0.7568 0.7664 0.8215 0.7332 0.8108 0.6943 
Czech 0.7851 0.7316 0.5253 0.8390 0.7690 0.8283 0.5478 0.7853 0.8513 0.7970 
Denmark 0.5592 0.5118 0.5337 0.5795 0.5323 0.5459 -1.2365 0.4942 0.6049 0.4463 
Finland 0.7547 0.1315 0.5511 0.4921 0.4374 0.5224 0.3833 0.4880 0.6284 0.4404 
France 0.7765 0.7190 0.7236 0.6114 0.5598 0.6005 0.7287 0.6217 0.6997 0.6012 
Germany 0.5588 0.4365 0.5338 0.4072 0.4376 0.4645 0.6909 0.5145 0.6191 0.4939 
Greece 0.9821 0.9447 0.9377 0.9149 0.8903 0.9010 -1.9119 0.8652 0.8735 0.7858 
Hong Kong N/A 0.7735 0.7552 0.6489 0.6127 0.5700 -0.9490 -0.7455 -0.6535 0.5975 
Hungary 0.9757 0.9532 0.9390 0.9570 0.9119 0.9374 0.2626 0.8241 0.8040 0.5768 
India 0.9972 0.9934 0.9965 0.9984 0.9986 0.9984 0.9972 0.9993 0.9992 0.9986 
Indonesia N/A 0.9989 0.9986 0.9986 0.9986 0.9979 0.9892 0.9983 0.9955 0.9930 
Israel 0.8713 0.8743 0.8255 0.8643 0.8363 0.7874 -1.3170 0.8312 0.8515 0.7120 
Italy 0.6077 0.5433 0.4987 0.4703 0.4509 0.5191 -1.1663 0.5322 0.6364 0.5268 
Japan 0.9178 0.8931 0.8282 0.8681 0.8491 0.8496 0.9172 0.8173 0.8637 0.8235 
Korea N/A 0.9775 0.9840 0.9707 0.9381 0.9424 0.8779 0.8433 0.8979 0.8449 
Malaysia N/A 0.9853 0.9815 0.9879 0.9904 0.9852 0.9870 0.9262 0.9271 1.1492 
Netherlands 0.6755 0.6286 0.7658 0.5582 0.5530 0.5579 0.4006 0.5440 0.5895 0.4687 
N Zealand 0.5507 0.4498 0.5171 0.3052 0.2227 0.0940 -0.1081 0.2707 0.2876 0.0334 
Norway 0.5195 0.5186 0.7557 0.4387 0.4245 0.4955 -1.7223 0.4568 0.4643 0.2543 
Pakistan N/A N/A N/A 0.9874 0.9915 0.9854 0.9871 0.9930 0.9959 0.9952 
Peru 0.6571 0.6565 0.8050 0.6428 0.6962 0.6996 0.7928 0.8005 0.8231 0.7518 
Philippines N/A 0.9379 0.9718 0.9841 0.9884 0.9931 0.9980 0.9948 0.9923 0.9899 
Poland 0.9973 0.9923 0.9908 0.9910 0.9736 0.9708 -1.1229 0.9169 0.9643 0.9005 
Portugal 0.3216 0.2513 0.5502 0.2652 0.3887 0.4898 0.8278 0.6393 0.6898 0.4554 
Russia 0.9966 N/A 0.9960 0.9942 0.9963 0.9965 0.9988 0.9933 0.9950 0.9942 
Singapore N/A 0.5251 0.4908 0.4566 0.4698 0.4732 -1.8726 0.5123 0.5805 0.5083 
Spain -0.0117 0.5213 0.3057 0.8516 0.9547 0.4506 -0.3670 -0.0495 0.4059 0.2846 
Sweden 0.6529 0.4644 0.5071 0.4733 0.4583 0.4950 0.8177 0.5260 0.5881 0.4816 
Swiss 0.5297 0.4782 0.5694 0.3954 0.4167 0.4605 0.9122 0.4919 0.6152 0.5003 
Thailand 0.9968 0.9932 0.9953 0.9866 0.9862 0.9840 0.9918 0.9662 0.9753 0.9664 
Turkey 0.9999 0.9964 0.9977 0.9981 0.9975 0.9986 0.9975 0.9994 0.9995 0.9983 
UK 0.7040 0.6568 0.2760 0.5794 0.5679 0.5926 -1.1287 0.5576 0.6580 0.5399 
USA 0.8398 0.8069 1.1712 0.5441 0.6848 0.5653 -0.0178 0.5422 0.7170 0.7434 
World Mean 0.7092 0.6999 0.7324 0.7085 0.7104 0.7169 0.1866 0.6678 0.7259 0.6810 
Note: This table presents equity home bias estimates obtained at the value of the investor confidence in views parameter τ = 
0.005. No particular trend is discernible with world mean home bias at greater than 0.65 for 9 of the 10 scrutinized years.  
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Table 5.7.3 
τ = 0.0025 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina 0.9981 0.9971 0.9954 0.9950 0.9953 0.9966 0.9914 0.9971 0.9987 0.9983 
Australia 0.8214 0.7780 0.7863 0.7734 0.7821 0.8065 0.9275 -1.3932 0.8192 0.7473 
Austria 0.1707 0.1974 0.2391 0.1936 0.2808 0.5076 0.6640 0.3198 0.6186 0.4576 
Belgium 0.1053 0.0632 0.0262 0.0715 0.1166 0.2878 0.8747 0.7049 0.2884 0.1814 
Brazil N/A 0.9607 0.9591 0.9800 0.9865 0.9912 0.9932 0.9889 0.9930 0.9860 
Canada 0.8468 0.7697 0.7259 0.7870 0.8129 0.8645 -1.1526 -1.3039 0.8466 0.8318 
Chile 0.8266 0.7956 0.7672 0.7713 0.7571 0.7649 0.8076 -0.3955 0.8103 0.6920 
Czech 0.7847 0.7311 0.6923 0.8404 0.7697 0.8284 0.5206 0.7530 0.8517 0.7958 
Denmark 0.5607 0.5127 0.5511 0.5729 0.5345 0.5449 -1.2767 0.5685 0.6110 0.4486 
Finland 0.7542 0.1338 0.5921 0.4900 0.4375 0.5227 0.3934 -0.0450 0.6311 0.4412 
France 0.7759 0.7176 0.6962 0.6131 0.5634 0.6037 0.7100 0.7185 0.7051 0.6026 
Germany 0.5562 0.4326 0.4724 0.4054 0.4354 0.4637 0.7355 -1.3069 0.6178 0.4956 
Greece 0.9821 0.9447 0.9360 0.9127 0.8904 0.9010 -1.9989 0.4075 0.8737 0.7852 
Hong Kong 
 
0.7737 0.7217 -0.6539 0.6105 0.5691 -0.9032 -0.4639 -0.6532 -0.5959 
Hungary 0.9757 0.9532 0.9512 0.9572 0.9127 0.9375 0.4127 0.8764 0.8048 0.5765 
India 0.9972 0.9934 0.9953 0.9986 0.9986 0.9984 0.9976 0.9992 0.9992 0.9986 
Indonesia N/A 0.9989 0.9986 0.9986 0.9986 0.9979 0.9898 0.9964 0.9955 0.9929 
Israel 0.8712 0.8743 0.8875 0.8642 0.8370 0.7883 -1.3505 0.8734 0.8527 0.7116 
Italy 0.6072 0.5428 0.5091 0.4671 0.4502 0.5196 -1.1695 0.5200 0.6338 0.5278 
Japan 0.9159 0.8906 0.8744 0.8692 0.8466 0.8491 0.9196 0.6042 0.8616 0.8237 
Korea N/A 0.9775 0.9854 0.9707 0.9379 0.9419 0.8707 0.9049 0.8977 0.8452 
Malaysia N/A 0.9853 0.9861 0.9878 0.9904 0.9852 0.9861 0.9602 0.9269 -1.1533 
Netherlands 0.6747 0.6278 0.6880 0.5569 0.5512 0.5570 0.2154 0.2209 0.5896 0.4698 
N Zealand 0.5491 0.4486 0.4246 0.2997 0.2340 0.0822 -0.2310 -0.1245 0.2863 -0.0341 
Norway 0.5187 0.5177 0.5970 0.4331 0.4259 0.4941 -1.8309 0.7619 0.4626 0.2549 
Pakistan N/A N/A N/A 0.9875 0.9915 0.9854 0.9844 0.9947 0.9959 0.9952 
Peru 0.6554 0.6555 0.7050 0.6475 0.6977 0.6979 0.7944 0.8450 0.8218 0.7514 
Philippines N/A 0.9381 0.9720 0.9839 0.9884 0.9931 0.9980 0.9701 0.9923 0.9899 
Poland 0.9973 0.9923 0.9901 0.9909 0.9736 0.9708 -1.1149 0.5964 0.9644 0.9007 
Portugal 0.3220 0.2509 0.4361 -0.2691 0.3894 0.4877 0.8201 0.7084 0.6907 0.4498 
Russia 0.9966 N/A 0.9961 0.9942 0.9963 0.9965 0.9988 0.9912 0.9951 0.9942 
Singapore N/A 0.5591 0.5531 0.4501 0.4689 0.4679 -1.7616 0.7950 0.5797 0.5079 
Spain 0.0128 0.5216 0.4996 -0.8521 0.9546 0.4490 -0.3420 -0.1068 0.4103 0.2851 
Sweden 0.6540 0.4652 0.4822 0.4782 0.4601 0.4950 0.8038 0.6848 0.5866 0.4818 
Swiss 0.5299 0.4781 0.4991 0.3929 0.4136 0.4587 0.9068 0.8113 0.6134 0.5014 
Thailand 0.9968 0.9933 0.9954 0.9864 0.9862 0.9839 0.9918 0.9742 0.9753 0.9663 
Turkey 0.9999 0.9964 0.9978 0.9981 0.9975 0.9986 0.9974 0.9995 0.9995 0.9983 
UK 0.6946 0.6475 0.5898 0.5800 0.5638 0.5913 -1.1474 0.5855 0.6591 0.5428 
USA 0.8240 0.7840 0.0768 0.5915 0.6560 0.5666 0.0680 -1.4401 0.7013 0.7450 
World Mean 0.7089 0.7000 0.7066 0.6183 0.7101 0.7166 0.1819 0.4244 0.7258 0.5895 
Note: This table presents equity home bias estimates obtained at the value of the investor confidence in views parameter τ = 
0.0025. No particular trend is discernible with world mean home bias at greater than 0.6 for 7 of the 10 scrutinized years. 
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Table 5.7.4 
τ = 0.001 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 
Argentina 0.9981 0.9972 0.9954 0.9950 0.9954 0.9966 0.9917 0.9980 0.9987 0.9983 
Australia 0.8196 0.7761 0.7935 0.7713 0.7820 0.8062 0.9286 0.7695 0.8191 0.7479 
Austria 0.1637 0.1917 0.2070 0.2006 0.2855 0.5135 0.6782 0.4887 0.6192 0.4552 
Belgium 0.1005 0.0588 0.0483 0.0660 0.1175 0.2897 0.8726 0.2905 0.2906 0.1781 
Brazil N/A 0.9607 0.9599 0.9800 0.9865 0.9912 0.9931 0.9898 0.9930 0.9860 
Canada 0.8467 0.7694 0.7350 0.7865 0.8133 0.8645 -1.1539 0.8716 0.8482 0.8323 
Chile 0.8420 0.8159 0.7737 0.7721 0.7574 0.7641 0.7997 0.7252 0.8100 0.6906 
Czech 0.7844 0.7306 0.7127 0.8412 0.7703 0.8285 0.5054 0.7840 0.8520 0.7951 
Denmark 0.5622 0.5139 0.5543 0.5694 0.5362 0.5443 -1.3023 0.5071 0.6154 0.4501 
Finland 0.7536 0.1362 0.5995 0.4889 0.4376 0.5229 0.3984 0.4923 0.6330 0.4418 
France 0.7749 0.7159 0.6900 0.6139 0.5662 0.6056 0.6996 0.6298 0.7089 0.6044 
Germany 0.5529 0.4283 0.4579 0.4044 0.4338 0.4632 0.7536 0.5058 0.6168 0.4976 
Greece 0.9821 0.9448 0.9356 0.9115 0.8905 0.9010 -1.9513 0.8618 0.8738 0.7847 
Hong Kong 
 
0.7739 -0.7149 -0.6564 -0.6088 -0.5686 -0.8802 0.7474 -0.6530 -0.5950 
Hungary 0.9757 0.9532 0.9531 0.9573 0.9134 0.9375 0.4668 0.8226 0.8054 0.5763 
India 0.9972 0.9934 0.9949 0.9986 0.9986 0.9984 0.9977 0.9993 0.9992 0.9986 
Indonesia N/A 0.9989 0.9986 0.9986 0.9986 0.9979 0.9902 0.9983 0.9955 0.9929 
Israel 0.8713 0.8743 0.8951 0.8641 0.8375 0.7888 -1.3698 0.8331 0.8536 0.7113 
Italy 0.6067 0.5422 0.5113 0.4654 0.4497 0.5200 -1.1711 0.5215 0.6319 0.5288 
Japan 0.9134 0.8874 0.8816 0.8698 0.8445 0.8488 0.9208 0.8284 0.8600 0.8245 
Korea N/A 0.9774 0.9857 0.9707 0.9379 0.9416 0.8667 0.8416 0.8976 0.8455 
Malaysia N/A 0.9854 0.9868 0.9878 0.9904 0.9851 0.9856 0.9259 0.9267 -1.1476 
Netherlands 0.6739 0.6271 0.6642 0.5562 0.5498 0.5565 0.0696 0.5353 0.5898 0.4709 
N Zealand 0.5478 0.4473 0.4010 0.2968 0.2427 -0.0755 -0.2932 0.2776 0.2855 -0.0345 
Norway 0.5180 0.5170 0.5314 0.4302 0.4271 0.4932 -1.8980 0.4508 0.4615 0.2555 
Pakistan N/A N/A N/A 0.9875 0.9915 0.9854 0.9826 0.9929 0.9959 0.9952 
Peru 0.6540 0.6544 0.6690 0.6497 0.6988 0.6969 0.7952 0.7962 0.8208 0.7512 
Philippines N/A 0.9383 0.9720 0.9837 0.9884 0.9930 0.9980 0.9948 0.9923 0.9899 
Poland 0.9973 0.9923 0.9900 0.9909 0.9737 0.9707 -1.1111 0.9173 0.9645 0.9008 
Portugal 0.3223 0.2508 0.4047 -0.2711 -0.3898 0.4864 0.8160 0.6398 0.6914 0.4463 
Russia 0.9966 N/A 0.9961 0.9941 0.9963 0.9965 0.9988 0.9932 0.9951 0.9942 
Singapore N/A 0.5920 0.5640 0.4467 0.4683 0.4648 -1.7147 0.5030 0.5791 0.5078 
Spain 0.0139 0.5218 -0.5395 -0.8523 -0.9546 -0.4481 -0.3294 0.0024 0.4135 0.2857 
Sweden 0.6550 0.4662 0.4768 0.4806 0.4615 0.4949 0.7959 0.5252 0.5855 0.4822 
Swiss 0.5298 0.4782 0.4802 0.3917 0.4111 0.4577 0.9039 0.4925 0.6122 0.5028 
Thailand 0.9968 0.9933 0.9954 0.9864 0.9862 0.9839 0.9917 0.9658 0.9753 0.9662 
Turkey 0.9999 0.9964 0.9978 0.9981 0.9975 0.9986 0.9974 0.9994 0.9995 0.9983 
UK 0.6840 0.6361 0.6244 0.5804 0.5606 0.5905 -1.1589 0.5477 0.6597 0.5460 
USA 0.7996 0.7480 0.5882 0.6135 0.6286 0.5678 0.1057 0.5249 0.6880 0.7492 
Global Mean 0.7075 0.6996 0.6519 0.6185 0.6095 0.6604 0.1787 0.7075 0.7258 0.5899 
Note: This table presents equity home bias estimates obtained at the value of the investor confidence in views parameter τ = 
0.001. No particular trend is discernible with world mean home bias at greater than 0.6 for 8 of the 10 scrutinized years. 
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5.4 Conclusion 
 
In this chapter, equity home bias is estimated for 39 countries in the period 2000 – 
2009, using the Black-Litterman equity investment model. The following tables 5.8 
and 5.9 present the summary comparison of optimal investment weights and 
corresponding equity home bias estimates vector arising from the Black-Litterman 
model and the Bayes-Stein shrinkage approach. I find that the Black-Litterman model 
based outcomes result in more stable (less volatile) estimates of optimal investment 
weights and equity home bias estimates. 
 
(Continued) 
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Table 5.8: Optimal Domestic Investment Weights Comparative: Bayes-Stein 
shrunk MSR portfolios and Black-Litterman model generated equity investment 
allocation portfolios. 
 Black-Litterman Model Bayes-Stein Shrinkage  
 
Min Max  Mean Var(a) Min Max  Mean Var(b) 
∆ Var = 
Var(a) - 
Var(b) 
Argentina -0.0086 0.7459 0.0983 0.0478 -0.2537 0.1724 0.0259 0.0166 0.0312 
Australia -1.7851 0.0349 -0.2101 0.2905 -4.2762 0.2491 -0.4637 1.8563 -1.5658 
Austria -0.2176 0.5185 0.0585 0.0302 -0.3752 2.3441 0.2587 0.5735 -0.5433 
Belgium -5.6816 0.0236 -0.6002 2.8793 -0.0245 1.3945 0.2411 0.1738 2.7055 
Brazil -0.9141 0.0221 -0.1120 0.0770 -1.4307 0.1682 -0.2038 0.2059 -0.1289 
Canada -0.3635 1.9504 0.1811 0.3622 -0.2695 7.9318 0.7783 6.3405 -5.9783 
Chile -0.8835 0.3507 -0.0592 0.1092 -0.5286 0.2092 -0.0869 0.0608 0.0484 
Czech -0.8322 0.3857 -0.0382 0.0829 -0.5963 0.1686 -0.1188 0.0406 0.0423 
Denmark -0.0995 4.3158 0.4280 1.6814 -0.1844 0.3909 0.0473 0.0326 1.6488 
Finland -0.2238 0.0937 -0.0075 0.0060 -0.3006 1.8172 0.1059 0.3983 -0.3923 
France -0.7743 0.3048 -0.0038 0.0730 -5.2563 0.8607 -0.4190 3.1048 -3.0318 
Germany -0.0162 0.3756 0.0627 0.0117 -4.9503 0.7272 -0.7403 2.4274 -2.4157 
Greece -0.1181 1.0902 0.1060 0.1096 -0.3157 0.3607 0.0287 0.0333 0.0763 
Hong Kong -0.3024 1.2268 0.0912 0.1518 -0.3322 0.8667 0.0804 0.1663 -0.0145 
Hungary -0.4917 0.9329 0.0520 0.1087 -0.8476 1.6998 0.1095 0.3970 -0.2883 
India -0.0349 1.0157 0.2092 0.1177 -0.8255 0.3353 -0.0072 0.0935 0.0242 
Indonesia -0.1007 0.6170 0.0637 0.0358 -2.6346 0.2857 -0.2257 0.7271 -0.6913 
Israel -0.8239 1.9062 0.1111 0.4192 -2.9968 0.3089 -0.2693 0.9376 -0.5184 
Italy -0.0263 4.2487 0.4321 1.6187 -0.7566 0.7520 0.0197 0.2349 1.3838 
Japan -0.5982 0.1533 -0.0453 0.0543 -2.9759 0.4289 -0.1555 1.0134 -0.9591 
Korea -0.2098 0.0786 -0.0117 0.0050 -0.2816 0.1275 -0.0519 0.0164 -0.0114 
Malaysia -3.3935 1.7510 -0.2200 1.4453 -0.1580 1.2933 0.2374 0.1852 1.2601 
Netherlands -0.4355 0.9055 0.0544 0.0981 -6.7459 0.6755 -0.7650 4.6647 -4.5666 
N Zealand -0.2355 0.5201 0.0377 0.0319 -0.2491 5.0790 0.5380 2.5646 -2.5327 
Norway -0.0420 2.1653 0.4097 0.6807 -5.1212 0.2036 -0.5119 2.6702 -1.9895 
Pakistan -0.0104 0.1941 0.0302 0.0032 -0.8032 0.2964 -0.0485 0.0899 -0.0867 
Peru -0.0222 1.4934 0.1740 0.1953 -0.5535 0.4184 -0.0206 0.0876 0.1077 
Philippines -1.0409 0.0141 -0.1124 0.0964 -0.2601 2.1684 0.3357 0.4620 -0.3656 
Poland -0.0159 1.4202 0.1647 0.1788 -0.2400 1.5415 0.1755 0.2695 -0.0907 
Portugal -2.4302 0.6936 -0.1794 0.6068 -2.7771 0.3757 -0.3008 0.8098 -0.2030 
Russia -0.0417 0.1969 0.0179 0.0042 -0.3842 3.1977 0.2587 1.0848 -1.0806 
Singapore -0.3003 1.4130 0.1629 0.1995 -0.2273 1.5157 0.0999 0.2645 -0.0650 
Spain -0.3148 1.1184 0.0878 0.1275 -1.7399 0.2106 -0.1882 0.3440 -0.2165 
Sweden -2.6155 0.1409 -0.2344 0.6316 -0.1937 1.5214 0.2228 0.2579 0.3737 
Swiss -5.7021 0.4106 -0.5184 2.9998 -0.3922 16.8623 1.8900 27.8328 -24.8330 
Thailand -2.2050 0.0291 -0.2288 0.4344 -0.2314 0.1089 -0.0493 0.0116 0.4228 
Turkey -0.1242 0.1237 -0.0006 0.0031 -1.5189 0.2501 -0.0918 0.2593 -0.2562 
UK -0.7523 5.5306 0.5257 2.8433 -0.8303 7.5006 0.7469 5.7897 -2.9464 
USA -1.9060 0.8114 0.1064 0.5304 -8.7634 1.4174 -0.4822 8.6641 -8.1337 
Note: This table compares the variances of the optimal domestic investment weights generated by the Black-Litterman model and 
the Bayes-Stein shrinkage approach. The means and variances of the optimal domestic investment weights were found to be 
different at the 5% level, from a two-sample t-test assuming unequal variances. 
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Table 5.9: Equity Home Bias Estimate Comparative: Bayes-Stein shrunk MSR 
portfolios and Black-Litterman model generated equity investment allocation 
portfolios. 
 
 
Bayes Stein  Black Litterman   
  Min  Max Mean Var Min  Max Mean Var 
Argentina 0.9943 0.9986 0.9968 0.0000 0.9862 0.9987 0.9958 0.0000 
Australia 0.6878 0.9574 0.8032 0.0064 0.7457 0.9183 0.8092 0.0025 
Austria -1.3768 0.6188 0.1211 0.3370 -0.4028 0.6162 0.2924 0.0854 
Belgium -1.5579 0.2914 -0.1189 0.2764 0.0719 0.8902 0.2642 0.0560 
Brazil 0.9524 0.9959 0.9822 0.0002 0.9608 0.9935 0.9832 0.0001 
Canada -1.0178 0.8942 0.6373 0.3401 0.7703 1.1413 0.8581 0.0109 
Chile 0.6451 0.8461 0.7830 0.0040 0.6981 0.8526 0.7758 0.0023 
Czech 0.7244 0.8703 0.8047 0.0026 0.6107 0.8508 0.7840 0.0051 
Denmark 0.1949 0.6798 0.4863 0.0203 0.4416 1.1656 0.6048 0.0412 
Finland -1.6169 0.7572 0.2792 0.5115 -0.1479 0.7552 0.4646 0.0610 
France -0.6606 0.9442 0.4952 0.2261 0.5549 0.7768 0.6513 0.0068 
Germany -0.2567 0.9202 0.5473 0.0970 0.1520 0.6214 0.4493 0.0155 
Greece 0.7844 0.9828 0.8890 0.0036 0.7866 1.7074 0.9799 0.0681 
Hong Kong -0.9664 -0.4532 -0.6753 0.0330 -0.7730 1.0831 -0.3327 0.4524 
Hungary -1.2535 0.9787 0.6621 0.4668 0.5773 0.9757 0.8580 0.0190 
India 0.9921 0.9996 0.9974 0.0000 -1.3358 0.9993 0.7642 0.5445 
Indonesia 0.9924 0.9995 0.9971 0.0000 0.9864 0.9989 0.9962 0.0000 
Israel 0.6966 0.9581 0.8396 0.0042 0.7129 1.2454 0.8821 0.0199 
Italy -0.5131 0.7287 0.3660 0.2079 0.4519 1.1568 0.5980 0.0416 
Japan 0.7776 0.9621 0.8573 0.0032 0.8236 0.9259 0.8735 0.0014 
Korea 0.8210 0.9882 0.9247 0.0033 0.8425 0.9883 0.9220 0.0030 
Malaysia -1.0439 0.9915 0.5289 0.7140 -1.1404 0.9919 0.7382 0.4970 
Netherlands -0.0424 0.9409 0.5653 0.0771 -0.7211 0.6763 0.4505 0.1729 
N Zealand -1.1772 0.4591 0.0435 0.2349 -0.2118 0.5533 0.2176 0.0493 
Norway -0.2701 0.9108 0.4122 0.1017 -1.5297 1.5193 0.3576 0.5588 
Pakistan 0.9856 0.9961 0.9912 0.0000 0.9853 0.9959 0.9913 0.0000 
Peru 0.4028 0.8688 0.6870 0.0263 -1.7068 0.8254 0.4800 0.5948 
Philippines -1.0044 0.9971 0.6793 0.4444 0.9377 0.9982 0.9835 0.0004 
Poland -1.1523 0.9977 0.7567 0.4507 0.9002 1.1503 0.9844 0.0045 
Portugal -0.3673 0.9049 0.3219 0.1517 -0.4960 0.8474 0.2569 0.2255 
Russia -1.0030 0.9987 0.7741 0.4441 0.9932 0.9985 0.9957 0.0000 
Singapore -1.9541 0.6555 0.2466 0.6888 0.4711 1.6801 0.6498 0.1535 
Spain -0.9320 0.3346 -0.3997 0.1863 -1.0529 0.4541 -0.1803 0.3700 
Sweden -1.9002 0.6550 0.1816 0.5960 0.3936 0.8490 0.5365 0.0174 
Swiss -1.0311 0.6575 0.0635 0.3630 0.1280 0.9251 0.4960 0.0390 
Thailand 0.9620 0.9974 0.9824 0.0002 0.9660 0.9968 0.9843 0.0001 
Turkey 0.9965 0.9999 0.9983 0.0000 0.9964 0.9999 0.9983 0.0000 
UK -1.0630 0.8213 0.3889 0.3166 0.5349 1.0937 0.6771 0.0287 
USA -1.6387 0.9714 0.3976 0.6482 0.2926 0.9464 0.6555 0.0456 
 
Note: This table compares the estimates and variances of EHB generated by the Black-Litterman and 
the Bayes-Stein shrinkage approaches. The Black-Litterman model generated EHB estimates included 
in this comparison correspond to the highest level of confidence in investors’ views with the value of 
the measure of confidence τ = 0.01. The means and variances of the EHB estimates from the two 
approaches were found to be different at the 5% level of significance from a two-sample t-test, 
assuming unequal variances. 
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CHAPTER 6  
DETERMINANTS OF EQUITY HOME BIAS 
 
 
6.1 Introduction 
 
This chapter focuses on the scrutiny of home bias determinants over the last decade 
(2000 – 2009). Various determinants of home like financial integration, country 
idiosyncratic risk, country economic characteristic, exchange rate risk and others are 
discussed and analysed. 
 
Amongst the different factors (determinants) considered in research till date, 
information asymmetry finds mention in Coval and Moskowitz (2001), Grinblatt and 
Keloharju (2001) and Hau (2001) on the basis that information available to market 
participants on investment opportunity evaluation is not straightforward and equally 
available. Pagano et al (1999) and Ahearne (2001) highlight the importance of 
informational barriers constituted by different national accounting standards and 
practices. Domestic equity investment bias thus arises from better information about 
domestic stock which makes foreign investments appear on average more risky. 
Bekaert (1995) considers the importance of “indirect barriers” for equity flows into 
international markets, particularly the emerging ones. Some of the indirect barriers 
include poor market (investment opportunity) information, inefficient settlement 
systems, poor accounting standards and poor investor protection. 
 
The international exposure variable (determinant) finds mention in Bekaert and 
Harvey (1995), Chen and Zhang (1997) , Lane and Milesi-Ferretti (2003) and Baele et 
al (2006). Serving as a proxy for economic and financial integration, this determinant 
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also captures the effect of country trade openness and foreign direct investment on the 
information symmetry/asymmetry aspect of equity home bias. As documented in 
Baele et al (2007) in integrated equity markets investors can trade international 
equities freely and at low cost. Furthermore the integration process should also 
contribute towards lowering the information asymmetry gap between foreign and 
domestic investors. Though increased financial integration tends to increase cross-
market correlations (Baele (2005), Bekaert, Hodrick and Zhang (2005)), Baele and 
Inghelbrecht (2006) and Griffin and Karyoli (1998) show that there are still 
substantial benefits available from global diversification (reduction of equity home 
bias). 
 
The other variables (determinants) considered find mention as:  Baele and 
Inghelbrecht (2006) for country idiosyncratic risk, Levine and Zervos (1996); Lane 
and Milesi-Ferretti (2003) and Mann and Meade (2002) for financial structure; 
Mishkin (2006), Kaufman et al (2005),Rajan and Zingales (1998b, 2003a, 2003b), 
Sylla et al. (1999), Levine (1997), King and Levine (1993) for institutional quality;  
 
In this chapter comprehensive panel analysis is conducted for determinants of equity 
home bias at the global level. Determinants of equity home bias for 38 countries
20 
are 
investigated in the period 2000 – 2009. Four estimation approaches - Fixed Effects 
Estimation (FE), Generalised Least Squares Random Effects (GLSRE), Difference 
GMM Estimation (DGMM) and System GMM Estimation (SGMM) – have been 
applied for the panel analysis of the determinants of country level equity home bias. 
 
                                                          
20
 Hong Kong has been excluded from the panel analysis of equity home bias determinants as it is a 
financial centre. 
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The rest of this chapter is structured as follows: Section 2 discusses the various panel 
estimation methods used; Section 3 discusses the panel variables (determinants), their 
construction and data source details; Section 4 presents the empirical analysis and 
results; Section 5 presents the conclusions. 
 
6.2 The Panel Analysis Approaches 
 
Given the parametric heterogeneity underlying equity home bias at the global level, 
several considerations support the choice of panel analysis in this chapter. Some of 
these considerations are as: First, panel data blends inter-individual differences and 
intra-individual dynamics, a feature that is not feasible in cross-sectional or time 
series data (Hsiao 2006); second, panel data usually contain more degrees of freedom 
and more sample variability, compared to cross-sectional data or time series data. It 
thus improves the efficiency of econometric estimates (Hsiao, Mountain and Ho-
Illman (1995)); third, panel data contains information on both intertemporal dynamics 
and the individuality of entities allowing one to control for missing or unobserved 
variables (Hsiao 2006); finally, panel data analysis assists in uncovering dynamic 
relationships (Hsiao 2006).
21
 This section discusses the difference GMM (DGMM) 
and system GMM (SGMM) panel estimation models used in this chapter. 
 
The Arellano Bond GMM estimator is applied in estimating the difference GMM 
model. There are several considerations behind the choice of the estimation method. 
First, potential endogeneity causing the regressors to be related to the error term, 
cannot be ignored. Second, time-invariant country characteristics like geography and 
                                                          
21 Readers interested in a more detailed understanding of the advantages of panel analysis can refer to 
Hsiao (2006). 
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demographics may be correlated with the explanatory variables, inducing fixed effects 
outcomes. The fixed effects may be hidden in the error term 𝑢𝑖𝑡 , which can be 
considered to be composed of unobserved country-specific effects 𝑣𝑖, and the 
observation specific errors 𝑒𝑖𝑡. Third, the presence of the lagged form of the 
dependent variable 𝐻𝐵𝑖𝑡 gives rise to autocorrelation. Fourth, the panel dataset has a 
short time dimension (t = 10), and a larger country dimension (i = 39). 
 
The first consideration is addressed through the usage of the Arellano-Bond difference 
GMM estimator proposed by Holtz-Eakin, Newen and Rosen (1988). Instead of using 
only the variables listed, lagged levels of endogenous regressors are added. This 
makes the potentially endogenous variables predetermined and therefore uncorrelated 
with the error term in the model specification. 
 
The second (fixed effects) consideration is addressed through the usage of difference 
GMM estimation which uses first-differences to transform the model specification to: 
 
∆𝑦𝑖𝑡 = 𝛽1∆𝑦𝑖,𝑡−1 + 𝛽3∆𝑥𝑖𝑡 + ∆𝑢𝑖𝑡                                                                                … … … … . (6.1) 
 
Also as previously mentioned, the decomposition of the model error term 𝑢𝑖𝑡 into 
unobserved country-specific effects 𝑣𝑖, and the observation specific errors 𝑒𝑖𝑡 , gives 
rise to the specification 𝑢𝑖𝑡 = 𝑣𝑖 + 𝑒𝑖𝑡 . The country-specific fixed effects, being 
invariant with time, are removed through the transformation of the regressors by first 
differencing. The model error term is therefore transformed as: 
 
∆𝑢𝑖𝑡 = ∆𝑣𝑖 +   ∆𝑒𝑖𝑡 = ∆𝑒𝑖𝑡                                                                                      … … … … … … (6.2)  
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First differencing of the lagged dependent variable results in it being instrumented 
with its past levels and thereby the third consideration of autocorrelation is also 
addressed. 
 
The fourth consideration regarding the panel dataset composition (short t, larger i) is 
addressed through the design of the Arellano-Bond estimator (see Mileva, 2007 page 
3). 
 
A common course of GMM estimation lies in first-differencing the estimation 
equation to remove permanent unobserved heterogeneity and using the lagged levels 
of the series as instruments for the predetermined and endogenous first-differenced 
variables (see Anderson and Hsiao (1981), Holtz-Eakin, Newey and Rosen (1988) and 
Arellano and Bond (1991)).This standard GMM estimator has been found to be have 
large finite sample bias for dynamic panel data models where the series are highly 
autoregressive and the number of time series observations moderately small (see Ahn 
and Schimdt (1995), Alonso-Borrego and Arellano (1999)).  
 
The perceived shortcomings of the “difference GMM” system of estimation has 
prompted the usage of further moment conditions that have improved properties for 
the estimates of the parameters of interest. Ann and Schmidt (1995) consider the non-
linear moment conditions implied by the standard error components formulation and 
show that the asymptotic variance ratios are considerably improved. Blundell and 
Bond (1998) design an improvement in the properties of the first-differenced 
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instrumental variables estimators through utilising alternative estimators that require 
further restrictions on the intial conditions process. 
 
Blundell, Bond and Windmeijer (2000) draw motivation from these studies to 
consider the performance of a “system GMM”  estimator that relies on relatively mild 
restrictions on the initial conditions to improve the performance of the GMM 
estimator in panel data applications. This system GMM estimator encompasses the 
GMM estimator based on the non-linear moment conditions available in the dynamic 
error components model and has substantial asymptotic efficiency gains relative to the 
difference GMM estimator. They find that by exploiting instruments available for the 
equations in levels, the system GMM estimator can both greatly improve the precision 
and notably reduce the finite sample bias when these additional moment conditions 
are valid. They therefore conclude that in situations where the first-difference 
estimator is likely to be subject to serious weak instruments biases, the use of the 
system GMM estimator offers a simple and powerful alternative that can overcome 
many of the deficiencies of the standard first-differenced GMM estimator in the 
context of highly persistent series. 
 
6.3 Variables and Data 
 
The purpose of this section is to discuss known and potential determinants of equity 
home bias. The variables listed and discussed in this section, follow extant literature 
on global equity home bias and related financial economics.  
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6.3.1 Economic Exposure 
 
Country (economy) exposure denoted by the variable 𝐸𝑋𝑃𝑂𝑆𝑈𝑅𝐸𝑖𝑡 in this section, 
refers to the financial linkages maintained by a country with the global economy. The 
economy (country) is thus exposed to the global financial market though the linkage 
window.  
 
In this section, trade openness is used as a proxy for economic exposure. Trade 
openness refers to the extent to which international trade (exports and imports) is 
permitted within the policy and business framework of a country. It can be reasonably 
concluded that while countries (economies) with a higher degree of trade openness 
offer greater market and investment opportunities, they also experience greater 
competition from (exposure to) international (overseas) economies. Trade openness 
permits greater familiarity between the participants in the trade, constructing a 
mechanism (channel) for promoting bilateral and multilateral flows of investment 
funds between global economies (countries).  
 
Trade openness for a country (economy) can be expressed as: 
 
ΣX𝑖+ Σ𝑀𝑖
𝐺𝐷𝑃
  
 
and is measured as the annual percentage growth rate of the trade openness of the 
country i, measured as a ratio of the country’s foreign trade (import Σ𝑀𝑖and export 
ΣX𝑖) to GDP. 
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This variable can be considered a representative measure of globalization and a 
general willingness to undertake foreign business transactions. As observed by Milesi-
Ferretti (2003), with the growing prevalence of free trade agreements and protocols, 
this determinant would certainly have an influence on international equity investment 
diversification.  
 
6.3.2 Financial Integration  
 
The Capital Asset Pricing Model (CAPM), of Sharpe (1964) and Lintner (1965), a 
standard model in finance postulates a stable linear relationship between the expected 
excess return and the non-diversifiable risk of holding a financial asset. In the context 
of stock market (global equity investment) integration, the domestic CAPM can be 
extended to international settings, and a single factor international CAPM (ICAPM) 
can be written as: 
 
𝑅𝑖 = 𝛽𝑖(𝑅𝑤  −  𝑅𝑓) + 𝑅𝑓  
  
where 𝑅𝑖 , 𝑅𝑤and 𝑅𝑓 refers to country excess returns , world excess returns and 
international risk free rate, respectively; i refers to the economies (country assets) in 
the global portfolio. The ICAPM assumes that the purchasing power parity holds, that 
is, an environment where investors bear no currency risk and the risk return 
relationship is unaffected by the choice of the reference currency. 
 
𝛽𝑖 , considered a measure of relative risk of an individual country, also indicates the 
responsiveness of a country’s stock (equity) returns to the factors affecting global 
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equity returns. The closer 𝛽𝑖 is to 1, higher the degree of co-movement between 
country equity returns and world equity returns. The 𝛽𝑖  parameter can thus be 
indicative of the degree of financial integration of a country equity market with the 
global one. In this section, time varying (annual) world market 𝛽𝑖s serve as a proxy 
for global financial market integration. 
 
6.3.3 Idiosyncratic risk 
 
Idiosyncratic risk refers to unsystematic risk or risk that is uncorrelated to the global 
financial market risk. Idiosyncratic risk is economy (country) specific and can be 
diversified through holding a portfolio of global (multi-country) investments. An 
increase in country idiosyncratic risk results in a decrease in the return-risk ratio at the 
firm (equity return source) level (Acemoglu et al. (2003)). Consequently investors at 
the global level, undertake fewer diversifiable investment opportunities (risks) in 
higher idiosyncratic risk countries. Some changes in investment market environment 
that adversely affect operating profit or value of assets in a specific economy are 
financial factors like currency controls, devaluation or regulatory changes, and 
political stability factors like war and civil unrest. In this chapter, the variances of the 
residuals from the annual ICAPM regressions of country excess returns and world 
excess returns. 
 
6.3.4 The GFC (Global Financial Crisis) Dummy Variable 
 
The Global Financial Crisis (GFC) can be considered the most significant global 
financial downturn since the Great Depression of the 1920's.Starting in America with 
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‘Low Doc’ and sub-prime mortgage housing loans and risk taking by the larger 
banking institutions, the calling in of debts caused many high risk financial schemes 
to become untangled and uncovered. Highly leveraged nations in the Euro Zone also 
became victims with Iceland, Greece, Spain and the Eastern Bloc countries most 
affected with some close to defaulting on their sovereign debt. 
 
The global financial crisis (GFC) or global economic crisis is commonly believed to 
have begun in July 2007 with the credit crunch, when a loss of confidence by US 
investors in the value of sub-prime mortgages caused a liquidity crisis. This, in turn, 
resulted in the US Federal Bank injecting a large amount of capital into financial 
markets. By September 2008, the crisis had worsened as stock markets around the 
globe crashed and became highly volatile. Consumer confidence also underwent rapid 
decline with negative sentiment marking equity investment markets globally. 
 
Thus after years of consistent growth in global asset markets, the contagion induced 
reversal in the value of global investment portfolios has focused attention on the costs 
and benefits of the services provided by all parts of the financial services industry, 
thus challenging the likely benefits of global diversification. 
 
 
6.3.5 Country Financial Structure 
 
A country's financial system includes its banks, securities markets, pension funds, 
insurers, market infrastructures, central bank, and regulatory and supervisory 
authorities. These institutions and markets provide a framework for carrying out 
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economic transactions and monetary policy, and help to efficiently channel savings 
into investment, thereby supporting economic growth. As past crises have 
demonstrated, problems in financial systems can undermine the effectiveness of 
monetary policy, exacerbate economic downturns, and trigger capital flight or create 
large fiscal costs related to rescuing troubled financial institutions. Moreover, with 
increasing financial and trade links between countries, financial shocks in one 
jurisdiction can rapidly spill over across national borders. Therefore, resilient and 
well-regulated financial systems are essential for both domestic and international 
economic and financial stability. 
 
Country financial structure was considered using the following sets of indicators: 
 
(i) Financial (Banking) Sector Development Indicators 
 
- Liquid Liabilities to GDP ratio: Liquid Liabilities to GDP is frequently used as an 
overall measure of financial sector development (King and Levine (1993a, b)). 
Liquid Liabilities to GDP equals the ratio of liquid liabilities of bank and non-
bank financial intermediaries to GDP. By aggregating the liquid liabilities of a 
broad range of banks and nonbanks, Liquid Liabilities to GDP is a general 
indicator of the size of financial intermediaries relative to the size of the economy. 
A higher value of this ratio can be interpreted as a sign of lower financial 
investment and diversification opportunity, and thereby lower investment 
attractiveness for foreign investors. 
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Deposit Bank Assets to GDP ratio: Taken as a ratio of GDP, this measure gives 
evidence of the importance of (serves as a proxy for) the financial services 
performed by the banking sector relative to the size of the economy as indicated 
by GDP (Demirguc-Kunt and Levine 2001). A higher share of bank assets can be 
interpreted as a sign of lower financial diversity (equity investment and 
diversification opportunity) and is associated with less attractiveness for foreign 
investors (Mann and Meade (2002)). As an outcome of the trade-off between the 
bank and stock market development, international markets can become a 
substitute for an under-developed domestic equity investment market. Financial 
intermediaries can also contribute towards the raising of international equity 
investment awareness at the local (national or domestic) level. 
 
Claims of Deposit Money Banks on Private Sector to GDP ratio equals deposit 
money bank credits to (and other claims on) the private sector as a share of GDP. 
This measure excludes credits to the public sector (central and local governments 
and public enterprises). By aggregating bank claims on the private sector, this is a 
general indicator of bank activity in the private sector. 
 
 
(ii) Stock (equity) Market Development Indicators:  
 
With the continuous growth and development of global financial markets over the last 
few decades, national equity (stock) markets presently occupy a pivotal position in the 
industrial and commercial of the economy. Functioning as the primary window for 
company listing, share issue and fund raising, national (country level) stock markets 
serve as a crucial indicator of the financial growth and investment opportunities 
 
 
133 | P a g e  
 
presented by an economy (country). Overall stock market indicators, capturing local 
stock (equity) market volatility and liquidity states, provide global equity investors the 
information (signals) on potential risk-return opportunities contained in an economy 
(country). 
 
- Stock Market Capitalisation: Stock market capitalisation captures the outcome of 
the stock (equity) price discovery mechanism, which ultimately determines the 
prices and thus the value of all stocks listed in the market (contained in the 
economy). It therefore serves as a proxy for market opinion on the net worth of all 
companies listed on the stock exchange. The state of equity market development 
in an economy can be proxied by the ratio of stock market capitalisation to GDP 
(Baele et al (2006)).  Larger equity markets (relative to the real economy) tend to 
have lower costs of financial intermediation, higher liquidity, and better 
investment opportunities (Levine and Zervos (1998)). While increasing market 
development makes the local equity market more attractive to foreign investors, 
ceteris paribus domestic investors have less incentive to diversify their investment 
portfolios in large and well developed markets. The overall effect of financial 
market development on equity home bias should emerge through the empirical 
analysis in this section. 
 
 
6.3.6 Institutional Quality 
 
Financial development is widely seen as necessary or useful to propel economic 
growth, to create wealth, and to develop a nation (Levine (1997); King and Levine 
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(1993a); Sylla et al. (1999); Rajan and Zingales (1998b, 2003a, 2003b); Mishkin 
(2006: 25)). This view has become conventional wisdom and has induced 
international agencies and development officials to bolster financial markets by 
strengthening their supporting institutions. 
 
The Kaufman indices constructed on the basis of principal components analysis in 
Kaufman et al (2005) are indicators of perceived institutional quality. The indicators 
are: voice and accountability, political stability, government effectiveness, regulatory 
quality, rule of law and control of corruption. In this section the institutional quality 
score of a country is calculated by taking the equally weighted average of the scores 
across all six governance indicators, which are briefly discussed below. 
- Voice and accountability:  Indicates perceptions of the extent to which a country’s 
 citizens are able to participate in selecting their government, as well as freedom 
of expression, freedom of association, and a free media. 
- Political stability: Indicates perceptions of the likelihood that the government will 
be destabilized or overthrown by unconstitutional or violent means, including 
politically-motivated violence and terrorism. 
- Government effectiveness: Indicates perceptions of the quality of public services, 
 the quality of the civil service and the degree of its independence from political 
pressures, the quality of policy formulation and implementation, and the 
credibility of the government's   commitment to such policies. 
- Regulatory quality: Indicates perceptions of the ability of the government to 
formulate and implement sound policies and regulations that permit and promote 
private sector development. 
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- Rule of law: Reflects perceptions of the extent to which agents have confidence in 
and abide by the rules of society, and in particular the quality of contract 
enforcement, property rights, the police, and the courts, as well as the likelihood 
of crime and violence. 
- Control of corruption: Reflects perceptions of the extent to which public power is 
exercised for private gain, including both petty and grand forms of corruption, as 
well as "capture" of the state by elites and private interests. 
 
6.3.7 Ease of transaction (information exchange) 
 
Investors observe (and interpret) noisy signals with differing degrees of precision. 
Given the geographical proximity to information sources related to domestic equity 
investments, investors are expected to have more complete information about the 
domestic equity investment market outcomes. Therefore transactional ease, or the lack 
of it, represents an indirect barrier to global equity investments. Inadequacy of 
informational transacting, resulting in information asymmetry, can generate 
misperceptions about the risk-return profiles of foreign markets. French and Poterba 
(1991) find that this misperception can be as much as a 100 basis point difference 
between expected domestic and foreign investments. 
 
Portes and Rey (2005) show that gross bilateral transaction flows depend on trading 
costs, in which both information and the transaction technology play a role. In their 
model, distance proxies some information costs, and other variables explicitly 
represent information transmission, an information asymmetry between domestic and 
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foreign investors, and the efficiency of transactions. They find that the geography of 
information is the main determinant of the pattern of international transactions.  
 
While observing that equity home bias has reduced significantly in the recent years, 
Amadi (2004) empirically demonstrates that the rise of the internet and mutual fund 
investments have indeed affected the changes in global investment diversification. 
This is not to say that the internet by itself has necessarily directly caused a change (is 
a driving factor) in diversification. However, the internet might be proxying for 
information in general, and the ease of obtaining and the awareness of such 
information. Therefore it would be very interesting to examine its effect on 
international diversification. As more information becomes available on the internet, 
the percentage of internet users can, therefore, be a rough but useful proxy for 
information. 
 
The variables included in ease of transaction are: Telephone lines per 100 people, and 
Broadband (internet) subscription. 
 
Efficiency of transactional technology, affecting transactional cost of information 
exchange (reduction of information asymmetry between domestic and foreign 
investors), also needs inclusion in the analysis of transactional ease as it impacts the 
cost feasibility of global diversification. The transactions technology component has 
been constructed through variables reflective of the general state of technological 
progress in a country.  
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The variables included in transactions technology are: Research and development 
expenditure, Patent applications, High technology exports. 
 
6.3.8 Other Potential Determinants 
 
Analysis of the empirical data in the case of African countries between 1970 and 2006 
shows that, on average, the most financially open countries have higher investment 
rates than closed economies and recorded the highest trade openness rates and “ease 
of doing business index”. The ease of business and trade facilitation variables are as: 
 
Ease of business - Legal rights, Credit information, Shareholder suits, Director 
liability, Extent of disclosure, Enforcement of contract, Shareholder protection. 
 
Trade Facilitation: Consignments tracking and tracing, Customs clearance efficiency, 
Competitive shipment pricing, and, Trade and transport infrastructure. 
 
Stock Value Traded: This indicator complements the market capitalization ratio by 
showing whether market size is matched by trading (activity volume). Serving as a 
proxy for financial market liquidity (successful financial transactions) the value of 
stocks traded presents the activity driven investment market attractiveness to potential 
equity investors. 
 
Stock Market Turnover: Stock market turnover ratio is the total value of shares traded 
during a period divided by the average market capitalization for the period. Average 
market capitalization is calculated as the average of the end-of-period values for the 
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current period and the previous period. Stock (national equity) market liquidity is 
captured through the turnover ratio. The ratio captures the interaction of supply-
demand mechanisms in the financial market, and is also useful in comparing equity 
investment demand and supply. 
 
Listed companies per capita: Including domestically incorporated companies listed on 
the country's stock exchanges at the end of the year, this indicator excludes 
investment companies, mutual funds, or other collective investment vehicles. Per 
capita figures utilised in this section are expressed per 10K population. This indicator 
captures the per capita domestic investment potential both in latitudinal 
(diversification opportunity) and longitudinal (market depth) terms. 
 
New business density: The World Bank specifies this indicator as the new businesses 
registration per 1000 people in the age group of 15-64. The businesses are new limited 
liability corporations registered in the calendar year. Capturing the evolving nature of 
an economy’s financial markets through the number of new businesses registered 
annually, this indicator is also representative of local investor confidence in the 
economic environment attributed through entrepreneurship culture, education and 
training, access to funding, regulation and taxation and coordinated (systematic) 
support. It can therefore serve as an important market sentiment signal to global 
equity investors. 
 
International Debt Issues to GDP Ratio: The ratio of debt stock to GDP is a 
traditional debt indicator that compares a country’s debt stock with its productive 
capacities. The International Debt Issue to GDP ratio represents a country’s 
international debt securities (amount outstanding) as a share of its GDP. 
 
 
139 | P a g e  
 
 
Ordinarily external borrowing is expected to accelerate economic and financial sector 
growth especially when domestic financial resources are inadequate and need to be 
augmented by funds sourced through international debt issues. While optimal foreign 
borrowing can promote financial sector (equity investment) growth through factor 
accumulation and increased productivity, sub-optimal (excessive) debt can hinder 
growth when greater percentages of foreign currency reserves are consumed in 
servicing debt. Consequent erosion of credit-worthiness can cause further shrinkage in 
the financial sector, diminishing investment opportunities and thereby investment 
attractiveness to equity investors. This may induce foreign investment bias in 
domestic equity investors and home bias in foreign equity investors. 
 
Offshore bank deposits and remittance to GDP Ratio: Offshore remittances and bank 
deposits have very important source of external finance in the developing world, 
being almost as large as Foreign Direct Investment, and twice the size of Official 
Development Aid. Latin America and the Caribbean (LAC) was the region that 
received the largest proportion of these resources in 2007, participating with a fourth 
of the total inflows to developing nations, or $60.7 billion. 
 
The increasing volume and stable nature of remittances have led academic circles and 
policy makers to study their developmental impact in recipient countries, especially 
their effect in overcoming poverty and inequality, as well as the response of the 
different macroeconomic variables. In recent years it has been given particular 
attention to the effect of remittances over financial depth levels since financial 
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systems perform several key economic functions to promote growth (Beck, Levine 
and Loaiza (2000)). 
 
The link between remittances and financial development is based on the concept that 
money transfers sent through financial institutions facilitate the contact of the 
unbanked population with the financial system. As families start receiving monetary 
resources periodically a need to store these funds safely arise, and the propensity to 
demand other financial products increases. 
 
At the microeconomic level, it has been shown that firms in countries with better 
developed financial systems grow faster than they could have grown without this 
access, such as in Demirguc-Kunt and Maksimovic (1996) and Rajan and Zingales 
(1998b). Therefore, if more developed financial systems are promoting higher 
economic growth rates, remittances can be seen as an opportunity to trigger growth if 
they are channelized efficiently to the financial systems. 
 
Beck, Levine and Loaiza (2000), found a strong positive relationship between 
remittances and investment ratios, confirming that remittances affect growth via 
higher investment rates. 
 
The percentage of offshore deposits in the host country is used in the robustness 
section to capture the attractiveness of the host country specifically. These data are 
taken from the World Bank Financial Structure database, constructed by Beck et al. 
(2000).Also the percentage of offshore deposits is a marginally significant factor 
guiding portfolio holdings. This percentage aims to capture the degree with which the 
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country channels funds abroad. These results are in line with Lane and Milesi-Ferretti 
(2008), who argue that some countries are not the final destination of invested equity, 
but these countries only channel funds to other countries. 
 
Extensive modelling
22 
was performed to identify the most suitable set of explanatory 
determinants from amongst the ones discussed above. The usage of excessive 
instruments can result in biased estimates. Hence a sub-sample of the whole history of 
the series as instruments is used in the later cross-section. To determine the optimal 
lag length of the instruments the procedure discussed in Tamazian and Rao (2010) is 
used. The estimation was started by using the full set of moment conditions and 
reduced them step-by step. For each set of regression moment conditions, the Sargan 
test statistic of the current set was compared with that of the previous set. Once the 
Sargan test started decreasing in significance, the procedure was stopped and the 
specification with the highest p-value taken. 
 
The following tables present the variable nomenclature and data sources for the 
following section. 
(Continued)  
                                                          
22
 The results of these trial model specifications have not been included to maintain brevity in the 
thesis. 
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Table 6.1: Data sources for explanatory variables 
 
Variable  Source 
Financial Integration 
(Time Varying Annual Country Betas) 
Estimated from weekly country and world excess 
returns data derived from Datastream MSCI 
Country and World Equity Indices. 
Economic Exposure 
(Trade Openness) 
World Development Indicators and Global 
Development Finance (World Bank). 
Country Financial Structure (Deposit 
Bank Assets as % of GDP) 
Financial Structure Dataset, Thornstern Beck, 
Tilburg University, Netherlands and The World 
Bank, Washington D.C.; www.center.nl/staff/beck. 
Country Financial Structure (Bank 
Liquid Liabilities as % of GDP) 
Financial Structure Dataset, Thornstern Beck, 
Tilburg University, Netherlands and The World 
Bank, Washington D.C.; www.center.nl/staff/beck. 
Country Financial Structure (Stock 
Market Capitalisation as % of GDP) 
Financial Structure Dataset, Thornstern Beck, 
Tilburg University, Netherlands and The World 
Bank, Washington D.C.; www.center.nl/staff/beck. 
Idiosyncratic Risk 
(Variances of the residuals from the 
annual ICAPM regressions of country 
excess returns and world excess 
returns) 
Country excess returns, world excess returns data 
derived from Datastream MSCI Country and World 
Equity Indices; world risk free rate (6 month US 
Treasury Bills rate) obtained from Datastream. 
Institutional Quality 
(Weighted Kaufman Index) 
Obtained from the Kaufman Indices available in 
Kaufman et al (2010) and presented through the 
“Worldwide Governance Indicators”, 2011 update. 
Transactional Ease (Broadband 
penetration: subscribers per 100 
people) 
World Development Indicators and Global 
Development Finance (World Bank). 
Transactional Ease (Telephone line 
penetration: subscribers per 100 
people) 
World Development Indicators and Global 
Development Finance (World Bank). 
Note: The table above presents the explanatory variables used in the GMM analysis of equity home 
bias, and the corresponding data sources. 
 
In addition to the determinants specified in the table above, I attempt to investigate for 
the presence of a specific relationship between financial integration and equity home 
bias since their co-existence constitutes the core of the paradox. Premised on an 
initially low correlation of returns across financially non-integrated geographical 
markets, financial market integration is expected to provide opportunities for efficient 
international portfolio diversification and thereby reduce equity home bias. However, 
with increasing financial integration and higher covariance of domestic and global 
equity returns, the opportunities for efficient international equity investment 
diversification may decline. This may cause investors to seek alternative domestic 
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investment opportunities, leading to an increase in equity home bias.  Thus I expect a 
U-shaped relationship between equity home bias and financial integration and to test 
this hypothesis, I include financial integration and its squared term in the regression 
model.  
 
6.4  Empirical Analysis and Results 
 
 
The equity investment paradigms (models) used for panel analysis of home bias 
determinants are: 
 
(i) Tangency (MSR) portfolio, 
(ii) Bayes-Stein estimator “shrunk” portfolio allocation, 
(iii) The Black-Litterman portfolio allocation model. 
 
The distinctive paradigms have been chosen for the purpose of addressing home bias 
estimation validity concerns arising from parameter and model uncertainty underlying 
equity investment in general (Baele et al. 2007). Thus both data based and Bayesian 
estimates of home bias are utilised for the panel analysis. These estimates have been 
previously presented in chapters 4 and 5 respectively
23
. 
 
 
 
6.4.1 Empirical Analysis of the Determinants of Equity Home Bias  
 
The base level model for the panel analysis takes the following form: 
 
 
𝐸𝐻𝐵𝑖𝑡 = 𝛼 +  𝜇𝑖 +  λt +  𝛽1𝑋𝑖𝑡 +  𝜀𝑖𝑡                                                                             … … … . (6.3) 
                                                          
23
 The EHB estimates were filtered for outliers through the winsorizing approach using the winsorizing 
function standard to Stata. 
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where 𝐸𝐻𝐵𝑖𝑡 is equity home bias for country i during the year t, 𝜇𝑖  represents the 
country specific unobserved effects, X is a vector of explanatory variables, t is time 
trend capturing the effects of all those variables (not included in X) that may vary 
with time and  𝜀𝑖𝑡 is a well-behaved random error term. The following table presents 
the panel (data) summary statistics. 
 
Table 6.2: Panel Summary Statistics  
 
 
Variable Mean 
Std. 
Dev. 
Min. Max. 
     
Equity Home Bias 0.5953 0.484 -0.8048 0.9982 
Financial Integration (Time Varying Country Betas) 84.1455 65.6508 20.2579 460.4711 
Bank Assets (Deposit bank assets as  % of  GDP) 0.9504 0.4774 0.1846 2.4237 
Bank Liquid Liabilities (Bank Liquid Liabilities as % 
of GDP 0.7803 0.3763 0.1736 2.422 
Idiosyncratic Risk (Variances of residuals obtained 
from annual ICAPM regressions 0.0011 0.0014 0 0.0143 
Stock Market Capitalisation (as % of GDP) 0.8376 0.5905 0.0809 3.4029 
Institutional Quality (Weighted Kaufman Index) 0.75 0.7714 -0.7707 1.9834 
Broadband Penetration (Number of subscribers per 
100 people) 10.1051 10.5873 0 37.0185 
Telephone Line Penetration (Number of subscribers 
per 100 people) 39.4905 18.5137 2.0665 74.6877 
Note: DGFC being a dummy variable has been excluded from the summary statistics table. 
 
 
 
6.4.2 Panel Analysis Results 
 
The following tables present the results for the panel of the determinants of equity 
home bias. 
(Continued)  
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Table 6.3: Panel Analysis - Tangency Portfolio  
Determinant 
(1) (2) (3)                  (4)                 (5) 
DGMM SGMM DGMM SGMM DGMM SGMM DGMM SGMM DGMM SGMM 
Trend 0.1677* 
(1.63) 
0.0814*** 
(2.92) 
-0.1029 
(-0.32) 
0.0523 
(1.27) 
-0.1211 
(-0.68) 
0.0339 
(1.03) 
-0.0549 
(-0.17) 
0.0487 
(1.17) 
-0.1393 
(-0.37) 
0.1107* 
(1.7) 
Financial Integration -2.0593* 
(-1.76) 
-.6257*** 
(-2.11) 
-2.6835* 
(-1.88) 
-0.6269** 
(-2.11) 
-2.1627* 
(-1.74) 
-0.3832 
(-1.22) 
-1.9909 
(-1.59) 
-0.4038 
(-1.25) 
-3.8791 
(-1.50) 
-1.2076** 
(-2.09) 
(Financial Integration)2  0.8289* 
(1.88) 
0.2945** 
(1.98) 
1.0224* 
(1.97) 
0.3523*** 
(2.32) 
0.8855* 
(1.80) 
0.2044 
(1.3) 
0.8301* 
(1.81) 
0.2453* 
(1.63) 
1.3869* 
(1.62) 
0.4686*** 
(2.53) 
ln (Economic Exposure) 1.5423 
(1.29) 
-0.2269** 
(-1.96) 
-0.0107 
(-0.10) 
-0.1751 
(-1.49) 
0.5138 
(0.53) 
-0.2012* 
(-1.71) 
0.1760 
(0.13) 
-0.1929* 
(-1.64) 
-0.0729 
(-0.05) 
-0.1243 
(-0.96) 
ln (Idiosyncratic Risk) 0.2391** 
(2.00) 
0.2450*** 
(4.37) 
0.3884*** 
(3.01) 
0.2288*** 
(3.98) 
0.3337*** 
(2.99) 
0.2464*** 
(4.37) 
0.3677*** 
(3.14) 
0.2427*** 
(4.05) 
0.3874*** 
(2.60) 
0.1872*** 
(2.71) 
ln (Deposit Bank Assets) -0.3120 
(-0.11) 
-0.1652 
(-1.48) 
-1.9007 
(-0.81) 
0.0315 
(0.19) 
-0.2185 
(-0.09) 
0.1481 
(0.82)  
 -2.2396 
(-0.81) 
0.0076 
(0.04) 
ln (Stock Market Capitalization) 0.4142 
(0.37) 
0.1343 
(1.28) 
1.3699 
(1.17) 
0.1597 
(1.53) 
1.6520 
(1.29) 
0.2324** 
(2.14) 
0.9508 
(0.85) 
0.1489 
(1.38) 
1.4793 
(1.09) 
0.1499 
(1.38) 
GFC Dummy -0.5035*** 
(-2.62) 
-.4284*** 
(5.09) 
-0.4643*** 
(-2.08) 
-.3482*** 
(-2.66) 
-0.4510*** 
(-2.13) 
-0.3721*** 
(-2.91) 
-0.4360** 
(-2.14) 
-0.3408*** 
(-2.64) 
-1.1023 
(-1.00) 
-0.9666* 
(-1.79) 
Institutional Quality   1.3900 
(0.33) 
-0.1967 
(-1.05) 
1.7630 
(0.46) 
-0.1951 
(-1.47) 
1.6361 
(0.40) 
-0.1862 
(-1.11) 
1.8378 
(0.38) 
-0.1962 
(-1.02) 
Broadband Penetration   0.0604 
(0.53) 
-0.0030 
(-0.29) 
  0.0277 
(0.25) 
-0.0046 
(-.045) 
0.0994 
(0.68) 
-0.0042 
(-0.39) 
Telephone Lines     -0.0931 
(-0.79) 
 
-0.0065 
(-1.15) 
 
    
ln (Bank Liquid Liabilities)       0.3719 
(0.17) 
 
0.1369 
(0.73) 
 
  
GFC Dummy x Financial 
Integration 
        0.4998 
(0.60) 
 
0.4696 
(1.18) 
 
Financial Integration – Turning 
Points 
          
No of Observations 331 370 265 318 265 334 256 318 256 318 
No of Instruments 25 63 25 78 25 76 25 76 25 76 
No of groups 38 38 38 38 38 38 38 38 38 38 
Sargan test (p-value) 0.357 0.796 0.711 0.924 0.244 0.755 0.267 0.801 0.871 0.966 
AR(1) test (p-value) 0.004 0.000 0.001 0.000 0.025 0.000 0.000 0.000 0.011 0.000 
AR (2)  test (p-value) 0.232 0.311 0.508 0.754 0.725 0.892 0.649 0.867 0.456 0.658 
GMM Estimation Method Difference System Difference System Difference System Difference System Difference System 
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Endogenous variables used as instruments Financial Integration, (Financial Integration)2, ln(Trade Openness), ln(Idiosyncratic risk), ln(Bank Assets), ln(Stock Market Capitalisation), 
Institutional Quality and Broadband Penetration. 
Exogenous variable used as instruments: Trend, GFC Dummy. 
Note: The numbers reported in parentheses are t-values. ***, **, * represent 1%, 5% and 10% levels of significance respectively.  The institutional quality and broadband penetration 
could not be taken in log values as the former takes negative values and the latter zero values. The Sargan tests for over-identifying restrictions do not reject the orthogonality 
conditions at the 95% significance level for all estimations. The AR (2) tests do not reject the null hypothesis of no second-order serial correlation in all estimations.  
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Table 6.4: Panel Analysis – Bayes Stein shrinkage Portfolio 
Determinant 
(1) (2) (3)                  (4)                 (5) 
DGMM SGMM DGMM SGMM DGMM SGMM DGMM SGMM DGMM SGMM 
Trend -0.0065 
(-0.59) 
0.0673*** 
 (3.10) 
-0.0915 
(-2.61) 
0.0305 
(0.93) 
-0.0164 
(-0.97) 
0.0348 
(1.33) 
-0.0937 
(-2.57) 
0.0188 
(0.56) 
-0.0915 
(-2.61) 
0.0312 
(0.95) 
Financial Integration 0.0787 
(0.63) 
-0.4841** 
(-2.10) 
0.0629 
(0.41) 
-0.4613** 
(-1.94) 
0.1756 
(1.49) 
-0.3002 
(-1.2) 
0.0068 
(0.05) 
-0.2962 
(-1.14) 
0.0629 
(0.41) 
-0.4470 
(-1.86)* 
(Financial Integration)2  -0.0391 
(-0.83) 
0.2646** 
(2.28) 
-0.0504 
(-0.90) 
0.2781** 
(2.30) 
-0.0822 
(-1.76) 
0.1898 
(1.5) 
-0.0231 
(-0.43) 
0.2159 
(1.78)* 
-0.0504 
(-0.90) 
0.2728 
(2.24)** 
ln (Economic Exposure) 0.4532 
(3.56) 
-0.2343*** 
 (-2.61) 
0.1427 
(0.99) 
-0.2371** 
(-2.53) 
0.3981 
(4.33) 
-0.2219 
(-2.36)** 
0.1811 
(1.17) 
-0.2321 
(-2.45)** 
0.1427 
(0.99) 
-0.2306 
(-2.42)** 
ln (Idiosyncratic Risk) 0.0439 
(3.44) 
0.2455*** 
  (5.62) 
0.0642 
(4.59) 
0.2421*** 
(5.28) 
0.0470 
(4.44) 
0.2581 
(5.71)*** 
0.0549 
(4.03) 
0.2663 
(5.52)*** 
0.0642 
(4.59) 
0.2410 
(5.24)*** 
ln (Deposit Bank Assets) -0.2229 
(-0.74) 
-0.1123 
(-1.30) 
-0.6568 
(-2.58) 
-0.0423 
(-0.31) 
-0.5194 
(-2.16) 
0.0629 
(0.43)   
-0.6568 
(-2.58) 
-0.0293 
(-0.21) 
ln (Stock Market Capitalization) -0.0268 
(-0.23) 
0.1325* 
(1.62) 
0.2251 
(1.78) 
0.1381* 
(1.65) 
0.0580 
(0.48) 
0.1966 
(2.26)** 
0.1946 
(1.50) 
0.1475 
(1.69)** 
0.2251 
(1.78) 
0.1254 
(1.4) 
GFC Dummy 0.0341 
(1.67) 
-0.4363*** 
 (-4.45) 
0.0279 
(1.15) 
-0.3767*** 
(-3.60) 
0.0384 
(1.91) 
-0.3966 
(-3.87)*** 
0.0256 
(1.08) 
-0.3734 
(-3.59)*** 
0.0279 
(1.15) 
-0.3702 
(-3.49)*** 
Institutional Quality   -0.0506 
(-0.11) 
-0.1486 
(-1.00) 
-0.1819 
(-0.49) 
-0.0913 
(-0.86) 
-0.2053 
(-0.44) 
-0.2173 
(-1.61)* 
-0.0506 
(-0.11) 
-0.1271 
(-0.80) 
Broadband Penetration   0.0301 
(2.45) 
0.0043 
(0.53) 
 
 
0.0286 
(2.25) 
0.0043 
(0.51) 
0.0301 
(2.45) 
0.0038 
(0.45) 
Telephone Lines     -0.0040 
(-0.36) 
 
-0.0039 
(-0.86) 
 
 
 
 
ln (Bank Liquid Liabilities)       -0.2699 
(-1.04) 
 
0.0970 
(0.64) 
 
 
EMU Dummy  
        Omitted -0.0489 
(-0.39) 
Financial Integration – Turning 
Points 
          
No of Observations 331 318 256 318 265 334 256 318 256 318 
No of Instruments 20 63 25 76 25 79 25 76 25 76 
No of groups 38 38 38 38 38 38 38 38 38 38 
Sargan test (p-value) 0.816 0.561 0.635 0.831 0.060 0.480 0.251 0.621 0.635 0.808 
AR(1) test (p-value) 0.950 0.000 0.444 0.000 0.048 0.000 0.321 0.000 0.444 0.000 
AR (2) test (p-value) 0.751 0.405 0.214 0.664 0.779 0.814 0.293 0.774 0.214 0.678 
GMM Estimation Method Difference System Difference System Difference System Difference System Difference System 
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Endogenous variables used as instruments: Financial Integration, (Financial Integration)2, ln(Trade Openness), ln(Idiosyncratic risk), ln(Bank Assets), ln(Stock Market Capitalisation), 
Institutional Quality and Broadband Penetration. 
Exogenous variable used as instruments: Trend, GFC Dummy, EMU Dummy. 
Note: The numbers reported in parentheses are t-values. ***, **, * represent 1%, 5% and 10% levels of significance respectively.  The institutional quality and broadband penetration 
could not be taken in log values as the former takes negative values and the latter zero values. The Sargan tests for over-identifying restrictions do not reject the orthogonality 
conditions at the 95% significance level for all estimations. The AR (2) tests do not reject the null hypothesis of no second-order serial correlation in all estimations. The AR(1) tests 
reject the null hypothesis of no first-order serial correlation for the DGMM specifications 1,2, 4 and 5. 
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Table 6.5: Panel Analysis – Black Litterman Portfolio 
Determinant 
(1) (2) (3)                  (4)                 (5) 
DGMM SGMM DGMM SGMM DGMM SGMM DGMM SGMM DGMM SGMM 
Trend -0.0065 
(-0.59) 
-0.0106 
(-0.45) 
-0.0915*** 
(-2.61) 
-0.0502* 
(-1.64) 
-0.0164 
(-0.97) 
-0.0083 
(-0.24) 
-0.0937*** 
(-2.57) 
-0.0574* 
(-1.95) 
-0.0915*** 
(-2.61) 
-0.0447 
(-1.38) 
Financial Integration 0.0787 
(0.63) 
-0.2079 
(-0.74) 
0.0629 
(0.41) 
0.0507 
(0.23) 
0.1756 
(1.49) 
-0.2949 
(-0.78) 
0.0067 
(0.05) 
0.0251 
(0.10) 
0.0629 
(0.41) 
0.1019 
(0.43) 
(Financial Integration)2  -0.0392 
(-0.83) 
0.1042 
(0.74) 
-0.0504 
(-0.9) 
-0.0205 
(-0.16) 
-0.0822* 
(-1.76) 
0.1385 
(0.76) 
-0.0231 
(-0.43) 
0.0021 
(0.02) 
-0.0504 
(-0.9) 
-0.0438 
(-0.33) 
ln (Economic Exposure) 0.4532*** 
(3.56) 
-0.0114 
(-0.07) 
0.1426 
(0.99) 
-0.0191 
(-0.17) 
0.3980*** 
(4.44) 
0.0975 
(0.53) 
0.1811 
(1.17) 
-0.0028 
(-0.02) 
0.1426 
(0.99) 
-0.0130 
(-0.12) 
ln (Idiosyncratic Risk) 0.0439*** 
(3.44) 
0.0661 
(1.13) 
0.0642*** 
(4.59) 
0.0800* 
(1.85) 
0.0470 
(4.44) 
0.0762 
(1.48) 
0.0550*** 
(4.03) 
0.0812 
(1.54) 
0.0642*** 
(4.59) 
0.0810** 
(1.87) 
ln (Deposit Bank Assets) -0.2232 
(-0.74) 
-0.2215*** 
(-2.93) 
-0.6569 
(-2.58)*** 
-0.0211 
(-0.17) 
-0.5195** 
(-2.16) 
-0.1252 
(-0.84)  
 -0.6569*** 
(-2.58) 
-0.0226 
(-0.18) 
ln (Stock Market Capitalization) -0.0268 
(-0.23) 
0.0659 
(0.53) 
0.2251 
(1.78)* 
0.0294 
(0.31) 
0.0580 
(0.48) 
-0.0161 
(-0.13) 
0.1947 
(-1.04) 
0.0525 
(0.51) 
0.2251 
(1.78)* 
-0.0017 
(-0.01) 
GFC Dummy -0.0341 
(-1.67)* 
-0.1469** 
(-2.14) 
-0.0279 
(-1.15) 
-0.1951*** 
(-3.06) 
-0.0384* 
(-1.91) 
-0.1683** 
(-2.36) 
-0.0256 
(1.50) 
-0.2013*** 
(-3.17) 
-0.0279 
(-1.15) 
-0.2004*** 
(-3.11) 
Institutional Quality   -0.0502 
(-0.11) 
-0.3030* 
(-1.72) 
-0.1816 
(-0.49) 
-0.2545** 
 (-2.18) 
-0.2049 
(-0.44) 
-0.3559** 
(-2.50) 
-0.0502 
(-0.11) 
-0.2273 
(-0.99) 
Broadband Penetration   0.0301 
(2.46)** 
0.0051 
(0.67) 
  0.0286** 
(2.25) 
0.0059 
(0.74) 
0.0301** 
(2.46) 
0.0035 
(0.42) 
Telephone Lines     -0.0040 
(-0.36) 
 
0.0071 
(1.15) 
    
ln (Bank Liquid Liabilities)       -0.2700 
(-1.04) 
 
-0.0001 
(0.000) 
  
EMU Dummy  
          -0.0837 
(-0.51) 
 
Financial Integration – Turning 
Points 
          
No of Observations 331 370 265 318 265 334 256 318 256 318 
No of Instruments 20 21 25 25 25 25 25 25 25 25 
No of groups 38 38 38 38 38 38 38 38 38 38 
Sargan test 0.588 0.753 0.635 0.961 0.060 0.995 0.251 0.949 0.635 0.947 
AR(1) test  0.000 0.000 0.444 0.000 0.048 0.000 0.321 0.000 0.444 0.000 
AR (2) test  0.862 0.495 0.214 0.477 0.779 0.458 0.293 0.458 0.214 0.505 
GMM Estimation Method Difference System Difference System Difference System Difference System Difference System 
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Endogenous variables used as instruments: Financial Integration, (Financial Integration)2, ln(Trade Openness), ln(Idiosyncratic risk), ln(Bank Assets), ln(Stock Market Capitalisation), 
Institutional Quality and Broadband Penetration. 
Exogenous variable used as instruments: Trend, GFC Dummy, EMU Dummy. 
Note: The numbers reported in parentheses are t-values. ***, **, * represent 1%, 5% and 10% levels of significance respectively.  The institutional quality and broadband penetration 
could not be taken in log values as the former takes negative values and the latter zero values. The Sargan tests for over-identifying restrictions do not reject the orthogonality 
conditions at the 95% significance level for all estimations. The AR (2) tests do not reject the null hypothesis of no second-order serial correlation in all estimations. The AR(1) tests 
reject the null hypothesis of no first-order serial correlation for the DGMM specifications 2, 3, 4 and 5. 
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6.4.3 Panel Analysis – Interpretation of determinants 
 
As presented in the determinant analysis tables 6.3, 6.4 and 6.5,  the SGMM approach 
of panel estimation is found to be more acceptable from the generated regression 
statistics (Sargan over-id test, AR(1) test for first order serial correlation and AR(2) 
test for second order serial correlation). The interpretation of the determinant analysis 
results is therefore drawn from the system GMM output and is as below
24
. 
 
6.4.3.1 Bayes-Stein shrinkage (mean variance) based measure of home bias 
 
 
The parameter estimates of System GMM panel regression presented in Col 1 of 
Table 6.4 seem to be quite reasonable in terms of sign and statistical significance at 
conventional levels. The coefficient of financial integration is negative (-0.48) and 
that of its squared term is positive (0.26). Both these coefficients are also statistically 
significant. This supports the hypothesis of U-shaped relationship between financial 
integration and equity home bias, which is presented in the following figure 6.1.  To 
the best of our knowledge, this U shaped hypothesis has not been tested in the 
literature, though the negative relationship between financial integration and equity 
home bias has been reported in some prominent studies (see e.g. Baele, 2007; 
Coeurdacier and Rey, 2011). 
 
 
 
 
 
 
                                                          
24
 For GMM panel regression acceptability criteria please refer Blundell and Bond (2001). 
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Figure 6.1  Equity Home Bias and Financial Integration – Non Linear 
Relationship 
 
Note: This figure illustrates the U-shape relationship between country level equity home bias and world 
equity markets integration. Ceteris paribus, increasing equity markets integration causes a decrease in 
EHB as domestic investors seek foreign diversification opportunities arising from financial integration. 
At higher levels of equity markets integration and increasing covariance of domestic and world market 
returns domestic investors have lesser opportunities and incentives for international diversification. 
Domestic investors seek diversification opportunities in local equity markets causing EHB to increase. 
The turning point in this diagram, obtained from SGMM estimation in specification 2 of Table 6.3, is at 
country and world market beta equal to 0.8897. 
 
Trade openness is found to exert a negative and significant effect on equity home 
bias. This is sensible in view of the fact that trade openness reduces geographic 
information asymmetry and exposes investors to the world investment opportunities.   
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The coefficient of country idiosyncratic risk is positive and statistically significant 
which implies that equity investors undertake fewer globally diversifiable investment 
opportunities (risks) in higher idiosyncratic risk countries, thereby leading to a  
 
concentration of equity investment in domestic economies and a consequent increase 
in equity investment home bias.  The coefficient of stock market capitalisation is also 
positive and significant. This suggest that increasing domestic stock market 
capitalisation increases domestic investment opportunities and reduces the incentives 
for investors to diversify globally, thereby increasing equity home bias. The 
coefficient of trend is positive and significant
25
. 
 
The coefficient of GFC dummy is negative and significant. This may be taken to 
imply that during GFC investors sought foreign investment opportunities for the 
purpose of risk reduction/ diversification. This result is contrary to the emerging 
literature in portfolio choice which suggests that investors retrench from countries 
with a greater increase in uncertainty and from countries they are less familiar with. 
There are number of studies reporting that in 2008, investors left foreign markets for 
home (see e.g. Giannetti and Laeven, 2011; Milesi-Ferretti and Tille, 2011; Forbes 
and Warnock, 2011; Fratzscher, 2011). However, a recent study by Wynter (2012) 
supports our results. Using the data from the International Monetary Fund’s 
Coordinated Portfolio Investment survey (CPIS) to create a global sample of the 
multilateral equity holdings of 45 countries in 2008, Wynter reports that across 
countries, the foreign portfolio share rose by an average of 3.62 %, implying a decline 
in home bias.   
                                                          
25
 The readers will notice that in the subsequent versions of our model, trend becomes statistically 
insignificant.  
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The existing literature on equity home bias also discusses a few other determinants 
not included in our basic model.  One of them is the quality of institutions prevailing 
in a country.  Investors are likely to allocate their equity holding towards markets with 
relatively strong institutional qualities. An empirical study by Fidora et al (2007) 
reports that bilateral home bias decreases with the improvement in quality of 
institutions in the investment destination country.  Another variable which is worth 
considering in the regression model is the information and transaction technology. 
This variable reduces the trading cost and thus may affect global investment 
diversification (Portes and Rey, 2005).  
 
We re-estimated the model with these two additional variables. Each country’s 
Kauffmann et al (2010) score of institutional quality are calculated as the average of 
the following six indices: government effectiveness, regulatory quality, adherence to 
the rule of law, control of corruption, political stability and degree to which people 
participate in selecting a government. The information and transaction technology is 
measured by the broadband penetration (broadband subscription per 100 persons in 
the country). The results presented in Col 2 of Table 6 reveal the coefficients on both 
broadband penetration and institutional quality are statistically insignificant. We then 
experimented by including each component of Kauffmann score in the model 
separately. We did not find a statistically significant association between changes in 
home bias and each one individually. These results are not tabulated to save space.  
All other variables (except trend) have retained their signs and levels of significance.  
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We also attempted to see whether the results are sensitive to alternative proxies for 
some variables. We re-estimated the model by replacing broadband penetration by 
telephone line penetration. The coefficient of the latter variable has the expected sign 
but is statistically insignificant. Some studies have used bank liquid liabilities as a 
percentage of GDP as an alternative to bank assets. A higher value of this ratio can be 
interpreted as a sign of lower financial investment and diversification opportunity, and 
thereby lower investment attractiveness for foreign investors (Garcia and Liu, 1999). 
The coefficient of this variable in the re-estimated model has also turned statistically 
insignificant. 
 
Finally, we checked whether common currency used in the Euro Zone has helped 
reducing home bias in member countries of European Monetary Union (EMU). A 
benefit of common currency that may affect home bias is the elimination of exchange 
rate risk and related transaction costs.  We introduced a dummy for members of EMU 
in model. The results of estimated model are presented in the last column of Table 6.  
While the coefficient of EMU has the correct sign (-0.0489), it is statistically not 
different from zero.  The inclusion of EMU dummy in the regression model has not 
affected the sign and levels of significance of other coefficients in the model.  
 
6.4.3.2 Black-Litterman model based measure of home bias 
 
The determinant modelling approach and considerations for the Black-Litterman 
model based estimates of equity home bias is consistent with that for the Bayes-Stein 
shrinkage based estimates. The findings are therefore only elucidated in brief below. 
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The coefficient of trend is negative and significant across two specifications 2 and 4. 
This is supported by studies like that of Coeurdacier and Rey (2011) which finds an 
overall decreasing trend in global equity home bias.  The coefficient of country 
idiosyncratic risk is positive and statistically significant across specifications 2 and 5, 
which implies that equity investors undertake fewer globally diversifiable investment 
opportunities (risks) in higher idiosyncratic risk countries, thereby leading to a 
concentration of equity investment in domestic economies and a consequent increase 
in equity investment home bias.  The coefficient for country financial structure is 
negative and significant in specification 1. Financial intermediaries (in an economy) 
can also contribute towards the raising of international equity investment awareness at 
the local (national or domestic) level (Mann and Meade, 2002). This implies that a 
higher share of financial intermediaries in a country’s financial structure can exert a 
negative influence of equity home bias. The coefficient for GFC is negative and 
significant across all specifications. As stated earlier, a recent study by Wynter (2012) 
supports our results. Using the data from the International Monetary Fund’s 
Coordinated Portfolio Investment survey (CPIS) to create a global sample of the 
multilateral equity holdings of 45 countries in 2008, Wynter reports that across 
countries, the foreign portfolio share rose by an average of 3.62 %, implying a decline 
in home bias.  Finally the coefficient for institutional quality is negative and 
significant across two specifications. This is consistent with an empirical study by 
Fidora et al (2007) which reports that bilateral home bias decreases with the 
improvement in quality of institutions in the investment destination country.   
 
 
6.4.3.3 Tangency portfolio based measure of home bias 
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The coefficient of financial integration is negative (-0.63) and that of its squared term 
is positive (0.30). Both these coefficients are also statistically significant. This 
supports the hypothesis of U-shaped relationship between financial integration and 
equity home bias, which was previously observed in section 6.4.3.1 and presented in 
figure 6.1.  The coefficient of country idiosyncratic risk is positive and statistically 
significant across all specifications, and, the coefficient for country trade openness 
(economic exposure) is found negative and significant across specifications 1, 3 and 
5.  Both observations support the observations detailed in section 6.4.3.1.The 
coefficient for GFC is negative and significant across all specifications. This is 
consistent with the finding mentioned in previous sections 6.4.3.1 and 6.4.3.2. The 
coefficient for country stock market capitalization is positive and significant in 
specification 3.  This supports the finding explained in section 6.4.3.1. 
 
6.5 Conclusion 
 
 
This chapter examines the determinants of equity home bias using a panel data set for 
38 countries in the period 2000 – 2009. The generalised method of moments 
regression approach is applied to reveal that financial integration, economic exposure, 
trade openness and country idiosyncratic risk remain important country level 
determinants of equity home bias. Furthermore it is also found that the GFC and 
country institutional quality constituted important determinants of equity home bias 
over the last decade.  A new and previously unobserved relationship, i.e. the squared 
relationship between equity home bias and financial integration, was established.  
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CHAPTER 7 
CONCLUSION 
 
7.1 Introduction 
 
Despite extensive documentation that global equity investments offer greater 
diversification potential than equity investments at the national level, investors 
continue to overweight their equity investment portfolios with domestic assets and 
financial (equity) markets integration seems far from perfect. Many home bias 
estimation approaches and methodologies have adopted to explain this puzzle. In my 
thesis, I present some of the methodologies and observations that emerge from recent 
research literature in home bias. 
 
Ongoing research on equity home bias, while focussing on domestic (home) bias, 
foreign bias and bilateral home bias between two countries, has also yielded the novel 
relative and absolute measures of equity home bias which are defined using portfolio 
equity wealth. Robust evidence has been obtained for the presence of home bias in 
both developed and developing economies. Negative home bias, though uncommon, 
has been also been found to exist in some cases. Home bias has also been found to 
exist across broad samples of institutional portfolios invested in a wide range of 
global markets. Uncertainty avoidance, which measures the extent to which agents in 
a given culture feel uncomfortable in uncertain situations, appears to strongly 
influence the allocation of institutional portfolios among foreign markets after 
controlling for other known foreign portfolio allocation variables. This cultural effect 
is on par with geographic distance in terms of economic importance. 
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Investors differ across countries because utility functions and/or expectations of the 
joint distribution of returns and state variables differ across countries. This is believed 
to be lead to home bias. Very limited evidence is found for risk sharing behaviour 
through capital gains on international portfolio holdings. It is found that countries 
with lower transaction costs seem to attract greater equity portfolio investments, and 
that home bias towards countries with poor institutional quality can fall substantially 
only if the optimal insider ownership levels of these countries also fall substantially. 
 
7.2 Contribution and Summary of findings 
 
In my thesis, the International Capital Asset Model (ICAPM) is applied towards 
investigating equity home bias for 39 countries. The first set of annual home bias 
estimates are obtained for the period 2000 – 2009, using the single factor ICAPM. 
The second set of home bias estimates is obtained for the year 2010 using the diffuse 
priors based ICAPM. The first set of home bias estimates using the single factor 
ICAPM are intuitive and consistent with equity home bias estimates in extant 
literature. Some of the estimates arising from the second approach using the diffuse 
priors based ICAPM are non-intuitive, particularly for the USA. The second approach 
is also hindered by the necessity of large periods of prior data, which is unavailable 
for some of the countries included in the analysis set.  
My thesis contributes to the literature on mixed modelling for home bias estimation 
by introducing the Bayes-Stein shrinkage estimator to the standard MV framework for 
obtaining optimal country level equity investment weights. This approach reduces the 
estimation uncertainty of the traditional mean-variance optimisation framework, 
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resulting in more acceptable home bias estimates. The estimates of equity home bias 
obtained through the shrinkage methodology vary across 39 countries. The home bias 
puzzle continues to persist as the estimates for some developed economies show a 
declining trend as opposed to an increasing trend in some emerging economies during 
the study period, 2000-2009.   
 
My thesis further contributes to literature on mixed modelling for equity home bias 
estimation by applying the Black-Litterman portfolio allocation model to home bias 
estimation. I find that the Black-Litterman model based outcomes result in more 
stable (less volatile) estimates of optimal investment weights and equity home bias 
estimates when compared to the standard MV approach. The results obtained from the 
application of the Black-Litterman model are also intuitive and consistent with current 
findings. 
 
My thesis examines in detail the determinants of equity home bias using a panel data 
set for 38 countries in the period 2000 – 2009. The generalised method of moments 
regression approach is applied to reveal that financial integration, economic exposure, 
trade openness and country idiosyncratic risk remain as important country level 
determinants of equity home bias. Furthermore it is also found that the GFC and 
country institutional quality constituted important determinants of equity home bias 
over the last decade.  A new and previously unobserved relationship, i.e. the squared 
relationship between equity home bias and financial integration, was established.  
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7.3 Limitations of the study and future research 
 
In this thesis, equity home bias is analysed for a set of 39 countries using weekly 
country returns data and the high quality IMF, IIP dataset on country level 
investment positions. Some limitations of the study and its inadequacies are 
touched upon in this section. Some areas of potential future research are also 
presented. 
 
- Usage of weekly returns data does not conform with (is not exactly aligned) 
with the convention of using monthly returns data in equity home bias 
estimation. Weekly returns were used to increase the number of data points 
available for usage in the MV portfolio allocation for estimation of optimal 
domestic investment weights which served as input for equity home bias 
estimation.
26
; The usage of daily returns data can be considered in future 
equity home bias research for more accurate portfolio allocation weights 
leading to expected higher accuracy in equity home bias estimation; 
 
- Research in this thesis has been somewhat restricted by asymmetrical data 
availability. For some countries, for e.g. the emerging economies included in 
the country set under analysis, the country level annual returns data and actual 
country level investment data are available over a shorter time span. This 
hinders broader observation and comments on a truly global portfolio 
comprised of all investable world assets (countries). 
 
                                                          
26
 Amongst others, Griffin et al (2004), Antoniou et al (2010), Acharya and Steffen (2013), and Abid 
and Bahloul() use weekly returns for portfolio weights optimization. 
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- Equity home bias estimation in this thesis, and extant literature on home bias 
estimation, is presently limited to annual estimates only. This occurs since the 
actual country level investment data available from the IMF IIP dataset and 
the basis on which actual country level investment weights are calculated for 
input to equity home bias estimation, is available on an annual basis only. This 
hinders a more comprehensive determinant analysis as the panel of equity 
home bias estimates available for determinant analysis is restricted. 
 
- Negative weights: The portfolio allocation weights used for estimating equity 
home bias in this thesis include some that are extreme negative and non-
intuitive.  The occurrences of such weights are reported in extant literature on 
the MV optimization model. The introduction of the short selling constraint 
may have reduced the occurrence of non-intuitive and extreme negative 
weights. However that would be contrary to the spirit of portfolio theory and 
also a blind refutation of real world portfolio holdings whereby short positions 
and therefore negative weights are feasible. The short selling constraint has 
therefore been ignored in this thesis. 
 
The research in this thesis on equity home bias points to some areas of further 
exploration on the subject. One potential area lies in the usage of other benchmark 
portfolios, like the minimum value at risk portfolio in place of the gmvp as the 
“target/benchmark”, for establishing the shrinkage parameters for portfolio 
weights. Another potential area lies in using other approaches/methodologies for 
establishing investor views for use in the Black-Litterman model. The usage of 
investment efficiency parameters, i.e. the usage of actual investment efficiency 
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scores from country-level actual investment data as a determinant in panel 
analysis, presents another area for potential future research. Intuition suggests that 
given the utility/value seeking behaviour of investors, a hitherto unobserved 
relationship between country level investment efficiency and corresponding equity 
home bias may emerge from such a study. 
 
7.4 Policy Implications 
 
The results of this research and the continued presence of the puzzling equity 
home bias phenomenon, suggests the suitability of a few important policy 
initiatives that can be implemented at the country level. First, investors may need 
information based education on the pitfalls of locally concentrating their 
investments. The benefits presented by global diversification can be 
simultaneously presented at the level of retail investment. Second, governments 
can act to ensure that the commonly known factors for investor reluctance towards 
optimally diversifying their global investment holdings are addressed. Some of the 
factors originating from “cross border friction” like transactional costs are directly 
within governments’ ability to control. Suitable incentives, like tax benefits, can 
also be introduced at the government level to encourage retail investors at taking 
due advantage offered by global diversification. Third, through governmental 
consensus driven activity at the global level, measures can be taken to ensure that 
institutional barriers are eliminated by the maintenance of globally benchmarked 
institutional quality and investment reporting standards. 
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